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Conserving Batteries Is Object of 
Vehicle Makers 


Makers of Electric Passenger Vehicles and Trucks Vie in Reduc- 
ing Friction Losses To Increase Battery Mileage—Many 
Improvements But Few Radical Departures 
—Industry Shows Steady Growth 












RODUCTION of electric a operation and the business is 
. . —— ° . . 
vehicles this year ap- re SASHLESS doubling each year; in Pitts- 
F burgh, the electric truck has 
number 5,000 have been pas- aiais CaS taken hold within the last few 


senger vehicles, and about 3,400 
commercial types. Statisticians 
placed the total number of 
electrics in use in America at 
the first of the year at 30,000, 
a generous estimate, so that 
today the grand total reaches 
38,000, a good, round number 
when it is remembered that at 
the beginning of this year the creasing business; Philadel- 
total number of cars in Ger- phia, with six dealers of clec- 
many was but 60,000, there be- trics, has approximately 500 
ing today more than one-half Type electric for 1914 illustrating the most popular features trucks working, and prospects 
as many electrics in this coun- found in the new models. It Is a five-passenger brougham with bright for a 50 per cent. in- 
lever steer, rain-vision glass front, sashless windows and 34 x 4- 
inch cushion tires. All passengers face forward. The specifications a - 
Pushing the Boundary Lines of this car Include: an I-beam front axle; full-floating rear axle smaller cities such as Indian- 
with a pressed steel housing; a 40-cell lead battery, half in front apolis with seventy-five, Louis- 
The growth of the electric and half In the rear, and motor suspended amidships with double ville with forty-five, Min- 
over much of the country has reduction shaft drive. The wheelbase is 100 inches. The general neapolis with forty, and other 
been rapid during the past year. scheme of the average electric car for 1914 is shown in the above cities of similar size with like 
It has not been of the boom _ Illustration numbers, it is certain that the 
nature, rather a conservative electric both commercial and 
increase, an increase measured by the capacity of the producers. passenger types will make steady progress during the coming 
Electric vehicles, considering passenger and commercials as a season. 
unit, have grown over 45 per cent. in New York city during the Further statistics show how the electric movement has gained. 
last 2 years; Chicago estimates its increase in electric trucks Two years ago New York City had 1,200 vehicles, mostly trucks ; 
at 400 per cent. during that time; St. Louis has in the last year today the city has more than 2,200. It has over 1,800 commercial 
had a heavy increase, perhaps over 30 per cent. In Boston the vehicles. 
electric truck has grown remarkably, showing a gain of 65 per In May 1912 there were registered in Massachusetts 514 elee- 
cent. during the last year. Washington, D. C., has 250 trucks in trics, a year later there were 833, a gain in the year of 62 per 


years, and although there are 
scarcely two-score trucks in 
use today five times as many 
have been sold this year as 
last; Denver has approxi- 
mately sixty trucks and busi- 
ness may be doubled next 
year; Los Angeles has two- 
score trucks with a rapidly in- 
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try as the entire German total. crease next year; and in the 
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A glance at this illustration shows that the electric is pre-eminently the car for the luxury loving class, as all but 15 per cent. of the 


models offered this year are closed. The brougham is the 


cent. 
cent., 


Of this total, the gain in passenger vehicles was 45 per 
the gain in commercial vehicles 93.7 per cent. 


New England s Heavy Gains 


The registration in New England for the first 5 months of 
1913 ending May 31 show a total of 1,110 machines of all types 
in the six states. Of this total 726 were passenger, and 384 
commercial. Massachusetts and Connecticut make up the great 
percentage of these. The figures show totals as follows: Maine 
six, New Hampshire thirteen, Vermont three, Massachusetts 
833. Rhode Island twenty, and Connecticut 235. 

Going to the other side of America, a growth of electrics 
similar to that witnessed in the East is taking place, this being 
particularly true in Southern California. Current is cheap and 
there are many charging stations within 50-mile radius of such 
cities at Los Angeles. 

One fact which augurs well for the increased sale of electrics 
for 1914 is the rapid extension of selling agencies into cities of 
50,c00 population and over. This work has only begun, and 
when it is well under way it will become a question of production 
to meet the demand. In many of these cities street pavements 
are better than in the larger cities; furnishing ideal conditions 
for electric operation. A slight example of the merchandising 
capacities of various cities may be obtained from the following 
cities. At present Chicago has seven dealers handling electric 
commercials and more than this number handling passenger cars. 
Boston has eleven truck agencies; Denver has seven; Philadel- 
phia has six; Indianapolis has eight; Louisville boasts of two; 
in Omaha there are three; Hartford, Conn., with but two 
dealers, has forty-eight electric trucks; and so the story goes. 
When cities of like capacity have their adequate force of electric 
selling agencies, the countrywide impetus of the movement will 
be felt. 


New York City Growth 


In New York City where the sale of electric trucks is pushed 
perhaps stronger than in any other city, 
proximately 1,700 electric trucks this representing an increase 
of over 300 during the present year, and with some large sales 
recorded at the opening of the show it is a conservative estimate 
that this number will perhaps be increased 100 to 150 before the 


there are in use ap- 


end of the year. In New York City the central station interests 
are doing excellent service, as has the Electric Vehicle Associa- 
tion of America, and it is only when these interests work in har- 
mony with the efforts of the manufacturer and dealer that the 
best results are obtained. 


most popular model, three out of five cars being of this type 
The status of the electric manufacturing field is approximately 
the same as I year ago, there being approximately twenty active 


concerns in the production of both passenger and commercial 
vehicles. 


Vehicle Association s Active Work 


The good work of the Electric Vehicle Assn. of America, 
which organization was started 4 years ago, is being continued, 
the organization now boasting of 430 members, an increase of 35 
per cent. during the last year. Its activities are country wide; 
its one object is that of drawing attention to the various fields 
of activity of the electric vehicle as well as furthering the good 
of the industry in every particular line. 

One other organization that has done good service for the 
promotion of the electric vehicle is the Boston Electric Motor 
Car Club, which, with a membership of 120 is doing good service 
for the industry in the New England territory. 


Progress in Construction is General 


The story of progress made during the last year, or rather 
as exemplified in the 1914 models of passenger cars and trucks, 
is a more comprehensive story than has been told for several 
seasons in the electric field. The story is one of activity, a real 
get-down-to-business story, a production story with some makers, 
and in nearly every case a story of better material, improved 
batteries, and general refinements. 

Some makers have re-vamped their line. of passenger and 
commercial vehicles from start to finish, and generally the 
greatest activities are found with the biggest producers, certainly 
a healthy condition. There are not a few concerns who point 
with apparent pride to the fact that they have not to make any 
changes, that. their vehicles as brought out some seasons ago are 


as near perfect as can be made, fortunately, however, these are 
few 


Batteries More Accessible 


As the battery is the life of the electric vehicle, it is but proper 
to look at its improvements. The same general battery design 
in the lead and nickel types are continued, but refinements have 
been made, particularly in the lead types, which are in general 
use with the passenger vehicles. The thin plate battery has come 
in real force. With it the number of plates per cell is increased ; 
where eleven plates are used this year, thirteen or perhaps fifteen 
are being used next year. The greater number of plates gives 
increased battery capacity without adding weight; in some cases 
the makers claim, a slight reduction in weight in spite of the 




















nose 
“ot 





October 23, 1913 


added capacity. With a thin plate a stouter grid construction is 
used, and in some cases the cohesive and adhesive qualities of 
the filling mixture have been improved. The chemistry of the 
filling material has also been improved to give additional 
efficiency. 

With lead types, the no-wash cell has made rapid strides. This 
type of cell, in which the mud space below the grids has capacity 
to accommodate all of the active material in the grids, adds only 
indirectly to the battery efficiency in that it eliminates any pos- 
sibility of the disintegrated material collecting against the bottom 
of the plates and so interfering with chemical action. With the 
new no-wash cell it will not be necessary to do any washing for 
the removal of this disintegrated material during the life of the 
cell. 


Larger Battery-Carrying Spaces 


From the vehicle manufacturers’ viewpoint conditions for the 
battery have improved materially. In the passenger vehicle line 
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A comparison of the drives for 1914 reveals the fact that the dual 
reduction type is in the lead, its percentage of the total being 41. 


Single bevel drive is almost as popular with 35 per cent. Worm 
drive is seen on 23 and chain on 6 per cent. 





the battery is generally more accessible, and where manufac- 
turers have in the past persisted in carrying a few of the cells 
under the seats, a most inaccessible position, they are now carry- 
ing them all under the hoods of the battery-carrying space, so 
that with these hoods raised every cell becomes accessible. This 
is desirable in that it insures the battery inspector adding the 
necessary water to bring the electrolyte to a required level in 
the different cells; it also insures daily inspection of all the con- 
nections ; and it makes it possible to test the cells and, in a word, 
see that the battery gets that daily attention which is necessary 
for long life. 

In the commercial vehicles, the trend of battery improvements 
has been rather that of mounting the cells in smaller-capacity 
trays, and mounting these trays on cradles with rollers so that 
they can be readily withdrawn for inspection purposes. This 
means better daily attention and longer life. 

Battery compartments are being made more weather-proof, 
thus protecting the battery from splashing water and dripping 
through the load platform. In some cases sheet metal covers 
for the battery compartment are provided with necessary wood 
insulation to protect the cells from short-circuiting. 

In general the vehicle manufacturers are equipping a little 











THE AUTOMOBILE 737 





more battery capacity, so far as ampere-hour reckoning is con- 
cerned. More judgment is being used in the battery equipment, 
particularly for commercial vehicles, and in large installations 
the question of battery equipment is determined by experiments 
extending over several weeks, or perhaps a month. In a word, the. 
object is to adapt the vehicle to the work rather than compel 
the work to adapt itself to the vehicle. The number of cells car- 
ried depends on the mileage required, the speeds demanded, and 
the physical characteristics of the locality. These conditions 
often decide whether nickel or lead batteries should be used. 

Because of this requirement for different battery capacities, 
many of the makers are building oversize compartments for 
carrying the battery, these compartments having capacity for 
the largest equipment needed. 


Pages from Makers’ Programs 


A few examples from the note books of manufacturers will 
show how they are wrestling with the battery question: The 
Baker company is mounting the battery more accesibly in order 
to facilitate inspection and repair. Its battery equipment is 
varied according to mileage, speed, and characteristics of lo- 
cality. The company is fitting a charging switch independent of 
the running switch. In its passenger vehicles all batteries are 
under the hoods and none under the seats. 

In the new Anderson commercial the battery is divided in 
trays, one tray under the chassis at the right, the other beneath 
the chassis at the left. The trays are carried in cradles mounted 
on rollers. Metal battery compartments are used of capacity 
equal to the largest equipment needed. 

The Waverley company has aimed at standardizing on 42 cells 
as compared with 40 this year, and has adapted its compartments 
to take 60 cells of Edison equipment. In its passenger vehicles 
the compartment is rubber lined to prevent leakage. 


Dual Control Is Here 


In an analysis of the progress of electric passenger vehicles 
dual control is one of the talking points, by dual meaning ability 
to drive either from the front seat or the rear seat, generally two 
entirely distinct sets of steering and controlling pedals and levers 
being provided. Where the dual control is listed it is generally 
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Showing the relative numbers of cars equipped with two sets of 
mechanical brakes and those with one mechanical and one electrical 
set; 77 per cent. in the one case and 23 per cent. In the other 
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confined to one model or two at the most, and these models are 
invariably five-passenger broughams, limousine types or desig- 
nated in some cases French coach designs. 


Cutting Out Chassis Friction 


Chassis refinements include better anti-friction bearings for 
carrying front wheels as well as for general use in the rear 
axle. Many concerns point to the use of double-row annular 
ball bearings or to new types of roller bearings and invariably 
add that these bearings give easier riding and so conserve the 
battery current and thus give a greater radius of mileage with- 
out adding to the battery size. These same makers draw atten- 
tion to the use of ball or roller bearings in the steering gear. 

With larger vehicles and in some instances faster ones it is 
essential that brakes be larger and more positive. The majority 
of the companies have made them larger, the drums greater in 
diameter and the brake shoes wider. One set is invariably put 
on the rear wheels and if present tendencies are continued it 
will not be long before fitting two sets of mechanical brakes on 
the rear wheels will be as general in the electric field as in 
the gasoline field. Pedals are generally used for brake application, 
one pedal having a ratchet arrangement and serving to lock the 
vehicle much as does the lower emergency brake on a gasoline 
model. This emergency brake is very frequently interconnected 
with the current so that its application cuts out the current mak- 
ing it necessary to bring the controller lever back to neutral be- 
fore making any speed possible. 

Speeds in miles per hour are not any higher, on the average, 
than they were this year. Twenty miles per hour is the general 


speed, although one maker schedules 25 and others 22 and 21. 
In one model a fifth position is provided on the controller giving 
22 miles per hour but it is necessary to hold the controller lever 
for this position and once the hands are off the lever auto- 
matically comes to a lower position giving 20 miles per hour. 


Deep Upholstery Featured 


Interiorally the 1914 vehicle is a little more palatial than this 
year. The upholstery is deeper, the proverbial 8 or 10-inch seat 
cushions now being heard of in several places. Backs of seats 
are plain rather than tufted and where sides and ceiling are 
cloth or leather covered the plain covering is more general. Bed- 
fords and whipcords are leaders in interior finish, although 
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Pneumatic or cushion tires are optional on the majority of 
electrics for the coming season. Cushion tires are twice as popular 
as pneumatics, Judging from the equipment of those cars on which 
no option Is offered 
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Three-fifths of the cars are equipped with five speeds forward, 
three-tenths have six, while those with four are not much over one- 
tenth of the total 








Spanish and other leather styles have a good following. The 
fitting of speedometer is much more general than formerly and 
wherever fitted an effort has been made to subdue them by mount- 
ing flush with the wall face. Clocks are becoming accepted equip- 
ment and vanity cases, vases, etc., are still in general use. 


Four Adopt Worm Drive 


The chassis in not a few makes has been quite re-vamped dur- 
ing the last 12 months. Uppermost in this respect is the more 
general use of worm drive, four companies: Rauch & Lang, An- 
derson, Baker and Fritchle having taken it up and joined the 
ranks of Tiffany, which was a leader in this form of rear axle 
transmission. With the worm-driven axle it is possible to use 
a relatively high-speed motor, one with 1,500 revolutions per 
minute and still use but a single gear reduction between the mo- 
tor and the rear wheels. Anderson mounts the worm beneath the 
axle and R. & L. above the axle. 

Shaft drive is almost universal, only one company listing 
chain drive on its regular models, that being Bailey. 


Window Space Increased 


More window space is generaily apparent, this being accom- 
plished by larger glass area, a desirable safety factor in these 
days of increased traffic and greatly increased use of motor ve- 
hicles. In some makes the actual window space has not been 
added to but using sashless windows has resulted in practically 
the same. 

Before leaving the window aspect, attention is invited to the 
improved methods of clear-vision fronts, one of which is the 
Hanlon patent used on the Detroit vehicles and apparent adapta- 
tions of which are seen on other makes. This device consists of 
two glasses forming the upper haif of the glass front of the body. 
One is outside of the other, and if both were closed there would 
be an air space about an inch wide between them. The two sashes 
can be tilted or swung forward. The outer one forms an in- 
clined shield for sleet or snow and the inner one can remain 
closed, or both can be opened. This double-glass idea really 
gives a clear-vision front for rains or snowstorms and greatly 
adds to the all-round utility of the vehicles. 


Improvements in Trucks 


The story of the electric commercial vehicle is in many re- 
spects the same as the electric passenger car, it being but natural 
where concerns are building both types that the improvements 
of one be incorporated with the other. 

Few makers have added to the number of models listed this 
year, and where additions have been made they have generally 
come in the 1,000-pound type of vehicle. Two or three new 
ones have been added in this class, and they are generally of the 
worm or bevel driven types. 

In the chassis, pressed steel frame constructions are becoming 
more general, and these, in nearly every case, are of the bottle- 
neck pattern, narrowed in front, making it possible to maneuver 
the vehicle in closer quarters. It consumes electric current in 
reversing two or three times to turn in a narrow street and if 
frame improvements of this nature eliminates such maneuvering, 
then the battery is being proportionately conserved. 
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An AB C of the Electric Motor 


Outline of Magnetic Principles Involved—Development of Drum 


Armature—Methods of W inding— Means of Control—Resistances 


By Sydney Oxberry 


NE of the most remarkable 
features of the modern 
electric vehicle is the com- 
parative ease with which it 
can be handled and run by 
people technically ignorant 
of its inner working. 
Every year has seen fur- 
ther development of the 
motor and controlling ap- 
paratus in the direction of 
rendering driving an ex- 
tremely simple matter and 
attention scarcely neces- 
sary except that which can 
be easily given by the lay- 





inclosed motor 


Fig. 1—Totally 
for electric vehicle propulsion, by 


Westinghouse Co. The cover is 
shown removed for inspection of 
the brushes man. 

While this is true there 


must still be a large proportion of owners of electrics with suffi- 
cient curiosity to see that the pleasure derived from running 
their machines would be much enhanced if they had the elec- 
trical knowledge necessary to comprehend the details of opera- 
tion, All drivers of gasoline cars are aware of the great practi- 
cal value of a technical knowledge of the processes that take 
place between the gasoline tank and the road wheels. However 
slight this knowledge, the owner is so much more capable of meet- 
ing mechanical difficulties and therefore less dependent on the 
repairer. 

With the gasoline engine, though its present state of devclop- 
ment is one of the wonders of engineering, yet an elementary 
study of its action that will be useful is a comparatively simple 
matter. The essentials of operation. are such that they can be 
comprehended from the beginning. This is the particular in 
which electric motors and electrical apparatus in general show a 
decided difference. At the very beginning a study of them seems 
to present to the ordinary mind such obstacles that the average 
owner of an electric takes it for granted that he must be con- 
tent to continue running his car with a knowledge only of how 
to move the control handle to obtain the different speeds and 
the pedals to stop it. These difficulties are largely imaginary 
and the following ts an attempt to show simply the method of 
Operation of the electric motor and controller as fitted to the 
electric vehicle of today. 


Elementary Considerations 


The electric motor consists essentially of: 1, a magnet, and 2, 
a series of electrical conductors wound on an iron armature 
that is capable of rotation in the magnetic field of the magnet. 
Mechanical energy is produced from the electrical energy ap- 
plied to the conductors on the armature by means of magnetic 
attraction and repulsion taking place between the field magnet, 
which is the stationary one of these two members, and the free 
armature. 

Beginning with the ordinary horseshoe magnet A, Fig. 2, it is 
common knowledge that any piece of iron or steel coming within 
range of the two poles is immediately attracted thereto. It is 
not so generally known, however, that before this attraction 





can take place the piece of iron presented must itself become 
a magnet. Any magnet can induce magnetism in a piece of 
iron in its proximity, and this process always precedes at- 
traction. 

If the north pole of a magnet, generally marked N, as shown 
at A, is brought near to a compass needle the south end of the 
needle is strongly attracted. If the other pole of the magnet is 
presented, the north end of the needle swings round similarly 
by attraction until it occupies a position which is the shortest 
possible distance from the magnet pole. On the other hand, if 
the N pole of the magnet approaches the north end of the 


























Fig. 2—Demonstrating the fundamental law of magnetism. A 
shows attraction. B shows repulsion between two magnets. C 
illustrates the hand method of determining the polarity of an 
electro magnet from the direction of the current 























Fig. 3—Evolution of the electric motor from simple magnetic 
forms. The larger magnet in D E and F represents the field mag- 
net, and the smaller one, n s, the rotating armature. G, two-way 
commutator and shuttle armature. H, four-pole field magnet 
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Fig. 4—Left, construction of laminated armature from soft iron 
stampings and method of winding in slots and connecting up to 
commutator. Right, diagram illustrating the magnetic pull exerted 
by the four poles of the field magnet on the armature 


needle an immediate repulsion is set up. The same action oc- 
curs when the two south poles are brought together. This 
demonstrates the fundamental law of magnetism: Unlike poles 
attract each other. Like poles repel each other. 

When a piece of unmagnetized iron is brought in proximity 
with the poles of a permanent magnet the induced magnetism 
set up is always in the direction indicated at A, that is, the end 
of the iron nearest the N pole becomes a south pole and the 
other end a north pole as shown. This accounts for the attrac- 
tion. A simple experiment which demonstrates the repulsion 
of like poles is shown at B. In this position the two magnets, if 
of approximately equal strength, will be found to exhibit no 
attraction, while if one is reversed they will immediately snap 
together. 

The foregoing has dealt with permanent magnets only, such 
as those in use on the ordinary magneto for automobile engines. 
They are made of specially hardened steel and on being mag- 
netized retain their magnetism. But a much stronger magnet 
can be produced by passing a current of electricity through a 
coil of wire surrounding a piece of iron. And it is on the dis- 
covery of this fact that the operation of the electric motor 
rests. 

At C, Fig. 2, such an electro-magnet is shown. On current 
being passed in the direction of the arrows around the coil of 
wire the iron bar at once becomes magnetized with the polarity 
as shown by N and S. In the same illustration a simple method 
of determining the polarity of the induced magnet is shown by 
the so-called hand rule. In this the right hand is applied to the 
coil in such a way that the fingers point in the direction of the 
current. The extended thumb will then indicate which end of 
the iron will be north. 

Applying this rule to the two magnets, C, it will be seen that 
attraction will at once take place owing to the unlike poles be- 
ing adjacent. 


Motor in Simplest Form 


A similar pair of electro-magnets, except that one is larger 


and of horseshoe shape is shown at D, Fig. 3. Imagine the 
smaller one of these n s to be pivoted at the center so that it 
can rotate. If, now, current is passed around the coils in the 
direction shown, the polarity of the two magnets will be as indi- 
cated by N S and n sg, and rotation will proceed by attraction 
in the direction of the small arrows until n s, which represents 
the armature of the motor, occupies a horizontal position as 
shown by the dotted lines, with the unlike poles S and n, and s 
and N together. But if at this point the current traversing 
the smaller magnet is reversed in direction, the current on the 
larger one remaining the same, the conditions will be as shown 
at E. The polarity of the rotating member has now been re- 
versed and the like poles being adjacent, repulsion is set up be- 
tween S and s as well as N and n with the result that rotation 
will continue until the position at D is once more arrived at. 
This completes the cycle. 

It will be seen that an impulse is given to the rotating mem- 
ber at every half revolution and it only remains to insert a re- 
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versing switch in the electrical circuit of the coil on n s to ob- 
tain continuous motion. This brought about the introduction of 
the rotating reversing switch, or commutator shown at G. It 
was also found that a much stronger effect could be produced if 
the poles, both-of the horseshoe or field magnet as well as the 
rotating magnet or armature were enlarged as shown at F so 
as to reduce the air gap across which the magnetic attraction 
takes place. The resulting form of armature, commonly called 
the shuttle type is shown mounted on a shaft with the commu- 
tator at G. 

The commutator consists of a short length of brass pipe cut 
longitudinally in two and the halves so formed, P and Q, fixed 
to a piece of ebonite or other insulating material. Both halves 
are insulated electrically from the shaft and from each other, 
and the two ends of the armature winding are attached as 
shown, one to each half. A pair of brushes U V are mounted 
so that they bear on the commutator surface at points diametri- 
cally opposite. These are connected to the battery so that the 
current flows along one and returns by the other. In the dia- 
gram the current enters by the brush V, passes on to Q, then 
through the coil, producing the polarity n s, and from there to 
the commutator half P and so to the return brush U. It will be 
evident that the current changes direction twice every revolution, 
entering alternately by P and then Q, and consequently pro- 
ducing the necessary reversals of polarity in the armature to 
obtain continuous rotation. 


Drum Type Has Even Torque 


A little consideration will show that a motor with a shuttle 
armature will not start if the armature occupies a position across 
the poles of the field magnet. This corresponds to the dead 
center in a single cylinder engine. To obviate this and also to 
make the starting torque more even the drum type of arma- 
ture was evolved. For the same reasons and also that of com- 
pactness in construction, various forms of the field magnet have 
been developed. Motors are now made with field magnets having 
two, four or more poles. The type most used on electric ve- 
hicles is the four-pole as shown at H, Fig. 3. In this the field 
coils are wound and connected to produce alternate N and S 
poles. 

Returning to the drum armature, a most important develop- 
ment that adds considerably to the efficiency of the motor is the 
use of soft iron stampings for the armature. The principal ad- 
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Fig. 5—Resistances. A, wire wound on porcelain Insulators. B, 
single unit of cast Iron grid resistance. C, rheostat for field regu- 
lation by insertion of resistance. D, barrel type of controller for 
motor 
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vantage derived from this laminated construction is that the 
repeated reversals of polarity which take place when the mo- 
tor is running are thereby rendered much easier. The degree 
of magnetization possible is also greatly increased. Laminations 
are also used for the field poles in some motors. 

The increase in the numuver of coils wound on. the armature 
necessitates the use of a commutator with a corresponding num- 
ber of segments. The connection between the shuttle armature 
and the slotted drum type, Fig. 7, may not seem very apparent. 
Reference to Fig. 4 will explain this. The wire is wound in a 
series of coils, each end of which is connected to a commuta- 
tor segment. These coils are wound in such a way that one 
long side of each occupies a slot on one side of the armature 
while the other long side occupies a slot diametrically opposite. 
When completely wound the electrical system on the armature 
consists of a closed circuit, the beginning of one coil being 
connected to the end of the next at the commutator. 


Brush Position Is Important 


3y certain connections to the commutator and position of the 
brushes it is possible to produce points in the circumference of 
the armature that could be termed the poles of separate magnets 
although there is no actual separation in the masses of iron 
constituting the different magnetic paths. The more the seg- 
ments the smoother the action of the motor and the more even 
the starting torque. This point has an exact parallel in the 
operation of a multi-cylinder gasoline engine. 

The positions of these imaginary poles in the armature mass 
are shown at ns in Fig. 4. If there is a large number of seg- 
ments in the commutator these points will remain almost with- 
out movement though the armature itself is revolving at a 
high rate, and as a result there is a practically continuous pull 
exerted on the armature circumference at ‘the four points. 

A skeleton diagram showing the assembly of a typical motor 
is given at A, Fig. 6. In this the four field coils are shown in 
place on the magnet and the armature occupying the space be- 
tween the poles. The connections indicated between the coils 
and commutator brushes represent one of several methods of 
viring up a motor. This particular method is called series 
wound, since the current passes from one terminal through the 
armature windings and then through the four field coils one 
atter the other to the other terminal. 

.\t B the series method of wiring is shown in a simpler dia- 
grammatic form. Other styles of winding are shown at C, D 
and E. The connections at C are those of a simple shunt wound 
motor. In this type the current divides at the entering terminal, 
some of it passing to the commutator brush and some around 
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Fig. 6—Showing the various ways of connecting up the field coils 
and armature of an.electric motor. Simple series winding Is shown 
at A and B. In this the current flows in turn around the armature 
winding and then the four colls on the field magnet 


Fig. 7—Armature of Westiinghouse vehicle motor, showing the 
winding occupying the slots and the method of binding by steel 
wire at each end of the coils and also in the center 


the field coils returning to the other main terminal common to 
both circuits. This division of the current in the shunt motor 
has the effect of making the field strength absolutely independent 
of the armature speed and the applied voltage. In the series 
motor the current flowing in the field coils has a direct relation 
to the speed and resistance of the armature. Because of these 
peculiarities different methods of wiring are adopted according 
to the conditions and requirements of the motor. Thus a series 
motor is suitable where a high initial torque is required on start- 
ing. Series motors start easily on a heavy load. 

Speed variation is obtained by altering the pressure of the 
current supplied through the introduction of resistances. An- 
other method having a similar effect is to so connect the field 
coils that the current can be made to pass in series around all 
four or divide into two pairs. This is called the series-parallel 
method and some motors are connected up permanently in this 
manner, as shown at F, Fig. 6. 

The wiring diagram at D shows‘a combination of series and 
shunt windings on one machine. This compound winding in 
certain conditions affords some of the advantages of both 
methods. 


Methods of Controlling 


As regards the control of electric motors, the two methods 
already mentioned, that of changing the field strength only by 
coupling of the separate coils, and variation of the current by 
the insertion of resistances in the external circuit, are the only 
ones practically followed. 

Various metals and compounds, such as iron, German silver, 
ete., offer a high resistance to the flow of current, and lengths 
of these materials are made up in several compact forms ready 
for connection to controllers. When round wire is used as a 
resistance it is generally wound bare in coils on porcelain sup- 
ports A, Fig. 5, and contained in a box or frame that allows 
a good circulation of air to play about the surface of the wire. 
This is necessary because of the generation of heat which al- 
ways accompanies the passage of electricity along a conductor. 
In the ordinary lighting circuits the copper wire is of such a 
size and conductivity that the resistance offered is not enough 
to create heat. In a controller resistance the current passed is 
considerably greater, the full carrying capacity of the wire being 
more nearly approached. A later development of resistances, and 
one much used on electric vehicles on account of its compact- 
ness and constructional adaptability is the cast iron grid. B, Fig. 
5. This allows mounting up on rods forming. units of any 
desired length, and resistance. The connections are simply made 
by connecting eyes inserted between the grid lugs on the rod 
which is provided with nuts at each end for tightening up the 
whole set. 

In order to provide for various amounts of resistance a con- 
troller is necessary. An ordinary form of controller for re- 
sistances is shown at C. This is generally called a rheostat. It 
will be seen that the resistance is virtually tapped at a succession 
of points and connections made to the switch contacts. By mov- 
ing over the switch handle any number of steps can be inserted 
or cut out. 

(Continued on page 745.) 
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Construction and Operation of the Electric Vehicle Storage 
Battery — Comparison of Thick and Thin Plate Types 


N CONSIDERING the storage battery, three 
factors in its efficient working stand out 
prominently. These are, first, maximum 
rate of discharge, second, capacity at 
various rates of discharge, and _ third, 

length of life. Maximum rate of discharge 
is necessary where large loads are to be 
met, such as the case of an electric ve- 
hicle climbing a long hill. High capac- 
ity is desirable to avoid too frequent 
visits to the charging depot, and length 
of life is an economical factor of im- 
portance in the running costs, by reduc- 
ing the renewals. These factors repre- 
sent the aims of battery designers ever 
since the accumulator was introduced, 
but especially since its immense possi- 
bilities in the automobile field became 
evident. 

Before the electric vehicle made its 
appearance the storage battery had not 
progressed very far. Since nearly all 
batteries at that time were for station- 
ary use there was no necessity for get- 
ting the most capacity out of every 
pound the battery weighed. When the 
battery had to provide power for the 
propulsion of a vehicle and carry itself at the same time, how- 
ever, conditions were changed and the resulting efforts on the 
part of inventors have brought about the relatively light and 
compact storage battery in use today. 

Before proceeding with the changes that have taken place and 
the present constructional methods in battery work it may not be 
out of place to outline briefly the essentials of the ordinary lead 
cell and the function of the constituent parts. 

The batteries in use are divided into two classes: the lead-acid 
type and the iron-alkali type, the former being in the large ma- 
jority. The essentials of the lead cell are two lead grids one of 
which contains a quantity of peroxide in the form of a paste 
and the other a quantity of finely divided metallic lead generally 
termed spongy lead. The peroxide plate is the positive and can 
be recognized by its dark chocolate color while the other plate, 
the negative, shows a gray surface. These are immersed in a 
cell containing a weak solution of sulphuric acid. 










Fig. 1— Hydrometer 
used for testing stor- 
age batteries 


Acid Weakens During Discharge 


In the operation of charging and discharging, chemical action 
between the plates and the acid takes place in a definite cycle 
which can be repeated until the plates are worn out. In dis- 
charging, when the cell is supplying power lead sulphate is formed 
on the plates, the positive yielding oxygen and the negative 
hydrogen. These two gases combine, forming water which 
dilutes the electrolyte gradually until the cell is completely dis- 
charged. On recharging both plates give up their sulphate and 
the acid is once more raised to its original density. These prin- 
ciples of operation are general and apply to all lead cells now in 
use. The differences in the various types are mainly those of 
construction and capacity. 

The capacity of a battery depends on the area of active ma- 


terial in the plates exposed to the acid and this accounts for 
the placing of a large number of plates in a cell connected al- 
ternately to a positive and negative terminal, thus producing the 
same result as two very large plates. It will be seen also how 
the thickness of the plates has an important bearing on tke 
plate area that can be obtained in a given sized cell. It is chiefly 
by the use of thin plates that the high capacity battery has been 
made possible. One of the reasons against the adoption of the 
thin plate was the difficulty of obtaining mechanical strength in 
a thin grid. With the older type of plate trouble was also ex- 
perienced in so forming the grid that the active material would 
have no tendency to fall out when the cell was subjected to the 
constant vibration of the road. The negative plate in particular 
showed this defect and it is for this reason that it is customary 
to mix in the negative paste some expanding material that will 
counteract the shrinkage that takes place when in the cell. Even 
if there is no actual dislodging of the active material, shrinkage 
is a serious defect as a poor contact between the lead and the 
paste is thereby produced. 


Staggered Grids Retain Paste 


In the latest designs of grid the bars are staggered in such a 
way that there is no possibility of the paste falling out. Me- 
chanically, too, the staggered plate is a decided improvement, al- 
lowing a much less weight to the same strength. Additional 
strength is also imparted by mixing a small proportion of an- 
timony with the lead and casting under pressure. Sectional 














Fig. 2—Types of lead straps used to connect plates of battery 
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Fig. 3—Curve showing the freezing points of diluted sulphuric acid 
at various densities 
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Fig. 4—Sections of typical grid, showing method of assembling 


views of a typical grid are given in Fig. 4. This illustration 
also shows the approved method of separating the plates in a 
cell. Channeled wood specially prepared to resist the effects of 
immersion in the electrolyte is placed on each side of the nega- 
tive plates, while perforated sheets of pure rubber cover the sur- 
face of the positives. These separators are carried well up above 
the edge of the plates to lessen the danger of short circuiting. 


Negative Plate Area Greater 


It is general practice to make up a cell with an odd number of 
plates, there being one more negative than positive plates. The 
plates are connected to the outer terminals by means of two 
lead straps one of which is burned to the lugs projecting from 
the positive and the other to those of the negative plates. In 
making up a battery of cells the two terminals are in turn 
burned to the terminals of the adjacent cell. This process of 
lead burning is shown in Fig. 5. Pure lead is used to form 
the joint and this is melted by a blow pipe flame. No acid or 
flux of any kind is used. 

The two types of lead strap to which the plates are attached 
are shown at A and B, in Fig. 2. Where the pillar strap B is 
used the connection between adjacent cells is made by means of 
a connector C which is lead burned to the pillar terminals. 

The cell jars are made of hard rubber a few inches deeper 
than the plates which they are to contain. Bridges of the same 
material formed integrally with the jar extend across the bottom 
and support the plates. The space underneath is necessary to re- 
ceive the sediment which falls from the plates in service and 
which would otherwise bridge over between the lower edges 
of adjacent plates and cause a short circuit with serious results. 
A sudden discharge of this nature might ruin the plates by buck- 
ling. It is necessary to remove the plates and clean out this 
sediment once or twice in the lifetime of the battery except 
where a specially deep mud space is provided. Most battery 
makers supply such a cell with extra deep mud spaces, as well 
as their standard jar, so that where the space on a vehicle al- 
lows it the advantages of the deeper cell are available. 


Vent Plug Carries Off Gas 


After assembling the cells and charging, a hard-rubber top 1s 
put into place and sealed with composition. Each cell cover is 
provided with a central vent plug or valve which is necessary 
for the escape of the gas generated during the process of charg- 
ing, and also as a means of filling up with water when the level 
of the electrolyte becomes low by evaporation. It is generally 
advised to keep the solution at least .5 inch above the tops of the 
plates. Otherwise there is a danger of injurious chemical action 
on the portion of the plates exposed to the air. 

One of the results of the noticeable tendency to compactness 
‘brought about by the application of the storage battery to vehicles 
is a great reduction in the quantity of electrolyte to plate area, 
and in this respect the new construction is of no advantage as 
‘the chemical action which takes place during the discharge of a 








Fig. 5—Connecting the cells of a battery by lead burning 


battery necessitates the extraction by the paste of the sulphuric 
acid in solution. If the total quantity of electrolyte is small it 
follows that a quick drop of the specific gravity of the solution 
takes place on a heavy demand being made on the battery. It 
is therefore not desirable to reduce the distance between plates 
by thinning the separators, and any further development of bat- 
tery capacity to weight and size is more likely to lie in a chemi- 
cal direction rather than in constructional or mechanical changes. 


Density of Acid Used as Index 


The drop of density in the electrolyte during discharge bears 
a definite relation to the voltage across the terminals, and this 
fact is made use of in charging batteries as a convenient means 
of ascertaining the state of the charge. For this purpose a 
hydrometer, shown in Fig. 1, is used. This measuring device 
consists of an outer glass tube G provided with a nozzle at its 
lower end and a rubber bulb at the other. This forms the con- 
tainer ; the hydrometer proper, H, is a hollow glass float weighted 
at the base and graduated along the stem to show the density or 
specific gravity of any liquid in which it is immersed. To take 
a reading from a battery being charged a quantity of the elec- 
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Fig. 6—Comparative curves, showing the gradual drop of voltage in 
discharging thick and thin plate cells of the same size 
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Fig. 7—Curves showing the rise of internal resistance of thick and 
thin plate cells of the same size during discharge 
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trolyte is drawn into the container in the manner of a fountain- 
pen filler and the figure read off the scale at the level of the 
liquid. When fully charged the specific gravity should be 1.300. 
This figure falls to about 1.130 on complete discharge. 

A good deal of misunderstanding exists as to the bearing of 
temperature on the operation of storage batteries. The great 
thing to remember in this connection is to keep the battery well 
charged. Much unsatisfactory working of batteries in winter 
weather is caused through neglect of this simple rule. Its im- 
portance is well indicated in Fig. 3, which is a curve denoting 
the various temperatures at which dilute sulphuric acid of all 
densities up to 1.350 will freeze. The most striking feature of the 
curve is the remarkably low temperature required to freeze elec- 
trolyte at the ordinary charged battery density of 1.300, it being 
necessary for the mercury to drop to almost 100 degrees below 
zero Fahrenheit. But with a weakening of the fluid, or a 
strengthening, for that matter, the freezing point rises so that 
at a specific gravity of approximately 1.165, as shown in the 
curve, the electrolyte will freeze at zero. The importance there- 
fore of maintaining batteries in a charged condition during 
severe weather and consequently the solution at a high density 
is very evident. 


Voltage Drops Throughout DischarJe 


Two other factors are coincident with this drop of density 
during discharge. The voltage falls away as the discharge pro- 
ceeds and the electrical resistance of the cell increases. These 
are shown graphically in the charts, Figs. 6 and 7. It will be 
seen that the voltage at the start is 2.1 and that this quickly drops 
a little and then maintains a voltage in the neighborhood of 2 
and gradually falls away to the discharge point, which is com- 
mon practice is 1.7. To allow a battery to discharge below 1.7 
has a deteriorating effect that is prejudicial to the life of the 
battery. 

The two curves plotted in these graphs form an interesting 
comparison on thick and thin plates. Both are obtained from 
Philadelphia cells of equal size and weight, the first cell being 
made up of thick plates and the second of thin plates. As 
shown by the upper curve the thin plate cell is capable of main- 
taining its working voltage over a much longer period than the 
thick plate. This is due solely to the greater area of surface 
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obtainable in a given size cell by using thinner plates and con- 
sequently a much greater number to the same space. 


Resistance of Electrolyte Varies 


One of the chief reasons for voltage drop is the accumula- 
tion of sulphate on the plates, which hinders the chemical action, 
but the increased internal resistance of the electrolyte itself is 
also largely responsible. A peculiarity of dilute sulphuric acid 
is that its electrical resistance is low at a certain density or pro- 
portion of acid to water, but is raised considerably as soon as the 
solution is either strengthened or weakened. Its point of low- 
est resistance corresponds with the density of electrolyte in a 
charged battery. The variation which takes place during the dis- 
charge is shown in Fig. 7, which shows the comparative ohmic re- 
sistance throughout the discharge of two cells of equal size and 
weight. The relation existing between the voltage curves in 
Fig. 6 and these of the internal resistance is evident. The 
resistance remains fairly constant for 3 hours in the thick plate 
and 5 hours in the thin plate cell after which there is a sharp 
rise. This increase of the internal resistance helps to pull down 
the voltage across the terminals. 

The question of the number of cells composing a battery 
depends solely on the voltage at which the motor to be driven 
was designed to work. For the propulsion of electric vehicles, 
commonly used sizes are 24-, 30-, 42- and 44-cell batteries. Since 
the voltage of a single cell averages 2 the voltage of a battery is 
roughly twice the number of cells. The motors used for 
electric cranking of gasoline engines are usually worked off 
18-, 12- or 6-volt batteries. These voltages have been 
adopted so as to allow the use of 6-volt lamps, which have 
become standard practice, on the same battery. In order to 
do this with the 12- and 18-volt batteries it is necessary to 
wire up in such a way that the lamp circuits are divided to 
supply the required voltage to each lamp while the cranking 
motor receives the full voltage by being connected across the 
main terminals. 

Batteries that are used for lighting only, or lighting and 
ignition, are universally of the 3-cell order, supplying current 
at 6 volts. For lighting purposes the size of the battery 
depends on the number of hours’ service the owner wants 
per charge. 





Battery Points for the Careful Owner 


By James S. Skinner 


Engineer, Philadelphia Storage Battery Co. 


tinent points concerning the care of lead storage batteries. 

These points are covered more or less in standard in- 
struction books, but instruction books must necessarily be brief 
and very seldom give many of the whys and wherefores. 


’ ‘HE following is intended to elaborate a little on four per- 


The Electrolyte—Its Components 


The electrolyte in a lead storage battery consists of dilute 
sulphuric acid. At the end of a full charge this is of about 
1.300 specific gravity which means about 40 per cent. and 60 per 
cent. water. At the end of a full discharge the specific gravity 
may be as low as 1.100 which means about 14 per cent. acid and 
86 per cent. water. Evidently acid has either been taken out of 
the electrolyte during discharge or water has been added. As a 
matter of fact, both of these things have taken place. In dis- 
charging, the active material of both plates has absorbed acid 
and given off elements which combine to form water and fur- 
ther dilute the electrolyte. 

The voltage of a battery depends upon the strength of the acid 
in contact with the active material. As the discharge proceeds 
the strength of the acid decreases and the voltage with it. The 





decrease in voltage proceeds faster than the apparent decrease 
in acid specific gravity and the voltage will reach o before all 
cf the acid in the electrolyte is used up. This is because the lead 
sulphate which is formed during discharge clogs up the pores 
of the plates and prevent the fresh inactive acid between the 
plates from reaching the undischarged active material at the 
middle of the plates. When the voltage of a cell falls to o the 
actual electrolyte in contact with the undischarged active ma- 
terial has been so depleted of its acid as to have become prac- 
tically pure water, although the main body of the electrolyte be- 
tween the plates may still contain a large percentage of acid. 
This, however, cannot be of any service because of the lead sul- 
phate lying between it and the undischarged active material. 

A great advantage in thin-plate batteries lies in the fact that 
the acid does not have to work its way so far in order to reach 
the middle of the plates and can, therefore, work much more 
efficiently and thoroughly. In thin-plate batteries about 50 per 
cent. more material and 50 per cent. more acid are actually 
used than in thick-plate batteries, and about 50 per cent. more 
capacity is thereby obtained in the same space and from the 
same weight of battery. 
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During charge the acid which was previously absorbed is given 
off again into the electrolyte, and at the end of charge the 
amount should be the same as at the end of the previous charge. 
This alternate absorption and giving out of acid is characteristic 
of the discharge and charge of a lead storage battery. Provid- 
ing acid is not spilled out it is practically never necessary to add 
fresh acid. A little acid may be !ost in the gas which is given 
off toward the end of each charge, but unless the gassing is very 
violent this loss need not be compensated for more often than 
once every 6 months or so and only then after a very long full 
charge, so as to be sure that all the acid is out of the plates. In 
itself the gas is not sulphuric acid vapor. It is merely decom- 
posed water and the acid which is lost is simply the very small 
amount which it carries along mechanically. 


Pure"Acid Is Necessary 


It is important that the acid used be of the highest purity. 
Any foreign matter in it, especially metals other than lead will 
tend to set up local action in the battery, which will discharge 
the plates without the production of any useful current. A bat- 
tery containing impure acid will not hold its charge. For the 
same reason it is important that acid of a higher specific gravity 
than 1.300 should not be placed in a battery since such acid also 
tends to discharge the plates without the production of any 
useful current. Furthermore, sulphuric acid stronger than 1.300 
specific gravity is likely to hasten the disintegration of the wood 
separators. 

It is not detrimental to the life of the battery to use acid of 
lower specific gravity than 1.300 at full charge, but somewhat 
less capacity will be obtained. The decrease in capacity, how- 
ever, is hardly appreciable until the specific gravity at full charge 
has fallen to 1.260 or even 1.250. 

It is important that the acid level be kept above the plates and 
separators at all times. If the level falls below the plates the 
plates will discharge where they are in contact with the air. 
This discharge will be attended with heating and will produce 
larger particles of lead sulphate than those produced in a regu- 
lar discharge and there may be some difficulty in reducing them 
back to charged active material. 


Washing the Battery 


“Wash outs” have been one of the bug-a-boos of the electric 
vehicle battery business. They are dirty affairs at best and are 
sometimes very unsatisfactory in their results. Their object is 
of course to remove the sediment which has been deposited from 
the plates in the bottoms of the jars, so that it may not reach 
the plate bottoms and cause short circuits. It has frequently 
happened in an effort toward entire cleanliness, that a hose and 
a generous stream of water have been used on the plates as well 
as upon the jars, with the result that practically all of the ac- 
tive material has been washed away and only bare grids left. 
If a hose is used at all on the plates, it should be with the 
gentlest stream of water only. 

With the advent of thin-plate batteries washing has been very 
generally done away with. High rib jars are used with suffi- 
cient space beneath the plates to hold all the sediment deposited 
during the life of the battery and with improved methods of 
charging and improved wood separators the necessity of wash- 
outs has been reduced to almost nothing. 


Inspection—What It Means 


During ordinary charges the only inspection necessary con- 
sists of temperature readings, voltage or specific gravity read- 
ings or both, and observations as to whether the cells are gas- 
sing too hard or not. 

The current rate of charging should be adapted to the tem- 
perature and gassing observations. Almost any rate may be used 
as long as the temperature remains below 100 degrees and gas- 
sing is not hard, but when the temperature rises to 100 degrees 
or hard gassing commences, the rate must be reduced. The re- 
duction is preferably made in several steps, cutting each time to 
a rate below the hard gassing point and continuing the reduc- 
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tion as necessary until the current is about 30 per cent. of the 
normal discharge rate at which point the charge may be car- 
ried to completion. The observations of either voltage and 
specific gravity will serve to show when the charge is complete. 

If overcharge records have been kept, it is well, on ordinary 
charges to continue the charge until the voltage rises to within 
I or 2 volts of the maximum on the last previous overcharge, 
or until the specific gravity rises to within 5 or 10 points of 
the last previous maximum. The observations may be advan- 
tageously made upon one or two pilot cells. 

Once every week or so it is necessary to more completely in- 
spect the batteries. The height of the electrolyte should be 
raised to 0.5 inch over the plates by the addition of distilled 
water and the charge should be continued until the voltage and 
specific gravity have absolutely stopped rising for 4 hours. This 
will tend to even up the cells and keep them in good shape. 
At this time or possibly every other week or once a month it is 
well to take individual voltage readings on all the cells so that 
any possible trouble may be quickly located and corrected. 


Overhauling—Thin-Plate Type Immune 


A thin-plate lead battery will usually need no overhauling until 
it requires renewal. In replacing the plates the chief source of 
trouble is the tendency to slight the initial charge. The initial 
charge is the most important in the life of a battery. If it is 
slighted the battery will not be ruined, but the chances are that 
it will not give full capacity for the first half-dozen discharges 
or more and even then not without full charges between dis- 
charges, and the amount of time and current required will far 
exceed the amount required for a full initial charge. 

If the initial charge is made complete, a battery can usually be 
put to work immediately and will never require anything further 
than ordinary every-day attention. The only sure way to make 
the initial charge complete is to continue it at about 30 per cent. 
of the normal discharge rate until the voltage, and specific grav- 
ity have reached their maximum and have remained there for 
48 hours. This sounds very simple, but it is one of the hardest 
rules to enforce. It is very generally the practice to wait only 
until the battery “looks right” or is “gassing freely” and then 
to put it into service. Neither of these indications is reliable. 
The only sure way is to wait for the voltage and specific gravity 
to remain constant for 48 hours. 


AnA B C of the Electric Motor 


(Continued from page 741.) 


Another type of controller called the barrel controller, D, 
Fig. 5, performs the same functions and is suitable for small 
or large currents. This type of controller is used on all electric 
street railways. It consists of a brass barrel B mounted firmly 
on a spindle S from which, however, it is electrically insulated 
by a fiber or mica bush, a series of projections on the outside of 
which curved copper contact pieces form a means of passing 
the current over to a similar number of copper fingers or brushes 
F, These latter are provided with springs which force them 
firmly against the contact pieces. 

In the off position the whole of the barrel is isolated elec- 
trically and the current therefore not flowing. On turning the 
barrel a large contact which occupies almost the entire circum- 
ference of rotation connects the barrel to the outer circuit. Any 
further movement then begins to cut in or out the resistances 
according to the circumferential position of the stepped con- 
tacts. The steps of the resistance are connected to the fingers 
in the same way as on the rheostat. 

It is also possible to arrange contacts and fingers to produce 
the effect of a reversing switch or a change-over, as for instance 
is required to parallel the pairs of field coils previously series 
connected. For the purpose of making and breaking the cir- 
cuit quickly, so as to avoid sparking and consequent injury, a 
star wheel and spring pawl or other device which makes it only 
possible to move the handle in jerks is fitted to the spindle. 
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Storage Battery 
Operation in Electrics 


Vehicles Have Reached High 
State of Perfection Electri- 
cally as Well as Mechanically 


Important Points Relative to Care and Attention 
Required To Obtain Most Efficient Results 


By George Taylor 
Electrical Engineer, Waverley Co. 


mysterious, delicate piece of apparatus requiring an ex- 

cessive amount of attention and care. This idea harks back 
te the pioneer days of the electrical vehicle when troubles of 
every kind were numerous in the operation of the vehicle. Per- 
haps a large number of the faults were placed to the discredit 
of the battery, when in reality mechanical features were at 
fault. However, the present-day electric vehicles, commercial 
trucks as well as passenger cars, have reached a high state of 
perfection electrically as well as mechanically, and improvements 
in storage batteries have kept pace with this progress. 

It is not the intention of the writer to enter into a lengthy 
discussion of the entire subject of battery operation, in all its 
different phases, but to cover as simply as possible the most im- 
portant points to be remembered relative to the care, and atten- 
tion required to obtain the most satisfactory and efficient results 
in service, drawing conclusions from our past and present prac- 
tical experience with this subject. 

The question of correct charging of lead storage batteries is 
all-important. 


|" is rather a general opinion that the storage battery is a 


Abnormally low specific grav- 
ity of electrolyte 
| Sulphation of plates 


Excessive gasing 

High temperature 

Softened plates 

Injury to wood separators 
Short circuits 


A little systematic, intelligent care will obviate all these 
troubles. 

It is absolutely necessary to give all new batteries a “good 
start.” That is, to be assured that they are in first-class con- 
dition before being placed in regular service. 

Place the battery on charge at the rate for the type and size 
specified by the makers, first being assured that plates in all cells 
are covered with electrolyte. If any filling is necessary use 
distilled water only. 


Habitual under- 


Causing poor mileage and 
charging means i 


reduced life 


Habitual over- 


1 Causing poor mileage and 
charging means 


considerably reduced life 


Record Specific Gravity Readings 


Select a few cells located in different parts of the battery and 
record the specific gravity readings of these cells at intervals of 
from 2 to 3 hours. Continue the charge until the electrolyte 
registers no increase of Specific Gravity covering a period of 
two readings. The temperature of cells located in the center of 
the battery should not be allowed to exceed 100 to 110 degrees 
Fahrenheit. In the event that this maximum temperature is 
reached reduce the charging rate, or discontinue charge until 
the temperature falls to normal, it being understood that the 
period of time between the Specific Gravity readings must be 
increased in proportion to a reduction in charging rate. 

When the maximum Specific Gravity has been attained record 
the readings of each cell, then allow the charge to continue for 
approximately 1 hour. If no further rise of the Specific Gravity 
is noticed in any cell the charge may be considered completed. 
All cells should register a Specific Gravity of 1.280. Any varia- 
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tion above or below this point should be corrected by equalizing; 
that is, adding acid to low cells and distilled water to high cells. 
When adding water it will require .5 hour or more for the water 
to mix thoroughly with the electrolyte. 

In regular service the charging rates recommended by the 
maker should be observed as closely as possible. Ordinarily, 
over a certain period of time a predetermined maximum voltage 
may be taken as an indication of full charge, watching tem- 
perature toward the finish of each charge to see that the maxi- 
mum is not exceeded. At intervals depending on the service, 
usually 10 days to 2 weeks, overcharging at a low rate after the 
regular charge should be a regular rule in every garage, follow- 
ing the same procedure outlined above for new batteries. A 
regular inspection of all cells is necessary for height of electro- 
lyte in the interim between over-charge periods. As a general 
rule one filling with distilled water will be found sufficient be- 
tween these over-charge periods in order to keep the electrolyte 
above the plates. 

Require a regular system covering the above on each electric 
vehicle garaged. 


Washing and Cleaning 


Washing and cleaning batteries consists of removing the 
accumulated sediment from bottom of jars, any deposit on plates, 
and replacing wood separators in the event these are not in con- 
dition to be of further use. Washing day for any battery is 
impossible to predict with any certainty. It is necessary to re- 
move element from a cell in order to determine this. The 
methods of charging, kind of service, temperature, height of 
ribs in jar, etc., all tend toward causing this uncertainty. As a 
general rule it has been found that under ordinary conditions 
washing will be required from 6 to 8 months for batteries in 
which jars have one and three-fourths inch ribs. Hard service, 
or excessive charging will reduce this time, and infrequent using 
of car will increase the time, even to I year or more. 

To determine height of sediment in jars it is advisable to 
examine a cell or two in each battery after 6 months’ service. In 
the event the sediment is well below bottom of plates, no ser- 
ious amount of deposit on top or sides of plates, and wood 
separators in good condition, a record should be made of these 
facts, which record will prove valuable as a means of determin- 
ing about the time the battery will require to be washed. 

Batteries in high-ribbed jars seldom require washing, but an 
occasional examination of one or two cells is advisable to 
determine condition of wood separators, and, also, any growth, 
or deposit, on plates. 


Intelligent Handling in Washing 


Washing requires intelligent handling of battery, or at least, 
intelligent supervision. The battery first requires regular charge 
and the over-charge in order that electrolyte in all cells is up to 
maximum specific gravity. It is not necessary to equalize the 
battery before washing. Remove or cut the connectors between 
adjacent cells, also removing the sealing from the covers, and 
lift the complete element out of the jar. This procedure also 
applies when examining one or two cells. It is necessary to re- 
place the element in its jar and cover with electrolyte as soon 
as possible as the negative plates will tend to oxidize in the air, 
causing heating of these plates. The element must also be re- 
placed in such a way that the negative group will join the posi- 
tive group of the adjacent cell. New electrolyte is advised, but 
the old electrolyte may be used, providing its freedom from im- 
purity and sediment is assured. When using old electrolyte add 
sufficient new, of same specific gravity, to completely cover 
plates. 


Temporary Connections Necessary 


Temporary connections joining the cut connectors should be 
made and charge started at the low finishing rate. The instruc- 
tions relative to new batteries should then be followed. It is 
strongly advised that when this charge is completed a discharge 
of the battery should be taken at the regular discharge rate for 
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the type cell in question, in order to determine that all cells are 
giving same capacity. The charge following this discharge 
should be a duplicate of the previous charge. Re-burning the 
cut connectors and re-sealing the cells require the service of 
men familiar with these operations. Usually, all electric garages 
include in their service a man capable of handling this work 
with the proper equipment that will be necessary. 

When the wood separators require renewing during the wash- 
ing process it will be found advisable, when the washing is com- 
pleted, to use electrolyte of slightly higher specific gravity to 
fill cells in order to compensate for the water carried into the 
cells in the wood separators. Wood separators are usually kept 
wet until used. 

The question of renewing plates in the battery depends entirely 
upon mileage obtainable. Providing a decrease in mileage is 
known to be due to no inherent defects, but is simply the natural 
decrease from long life, the battery may be used until mileage is 
not sufficient for the service required. To renew plates, it is ad- 
visable to secure necessary information from the maker cover- 
ing assembling, filling and subsequent charging. 


Edison Differs from Regular Lead Battery 

Edison batteries require a somewhat different treatment com- 
pared to the regular lead battery. The specific gravity of the 
electrolyte in the Edison cells cannot be used as an indication 
of charge, as there is no change in the specific gravity during 
charge or discharge. So, it is necessary to limit the charge by 
voltage or time. The charging rates recommended by the maker 
are higher than those usually advocated by lead battery makers, 
for comparative size cells, and it is claimed that over-charging 
is not injurious, providing the temperature is not allowed to 
exceed the maximum. Low temperature affects the temporary 
capacity of these batteries to some extent, so it is necessary 
that before leaving the garage the temperature be well up to 
normal. Washing is not required, but a periodical renewal of 
the electrolyte is necessary. The steel containers, or jars, must 
also be inspected at regular intervals in order to keep all dirt, 
etc., from accumulating between adjacent cells. Filling with dis- 
tilled water is required at certain intervals, somewhat more often 
than with lead batteries, and will have to be determined by ex- 
service and charging 


perience, as it depends largely upon 


methods. 


Charging Apparatus Depends on Current 

Charging apparatus will necessarily depend upon location and 
the kind of current possible to obtain. When direct current can 
be secured, a rheostat in series with each battery is all that is 
necessary, and these require practically no attention. The volt 
ammeter included in the car equipment may be used to make 
the proper adjustments of current, and, also, to determine when 
the maximum voltage on charge is obtained. 

Mercury-are rectifiers are giving very satisfactory results 
where alternating current only is obtainable. These, when once 
correctly set, require only that the capacity of the tube be not 
exceeded. 


Motor-Generator Is Expensive 

Motor-generator sets are quite satisfactory, but more expen- 
sive than the rectifiers. They require only the attention neces- 
sary on all stationary electric motors or generators. 

In conclusion a few don’ts may be of value: 

First, systematize the care of each battery, which system 
should include the following: 

Keep all cells filled. 

Don’t allow the temperature to exceed 100-110 degrees. 

Don’t allow excessive gasing in cells. 

Reduce rate of charge if gasing becomes abnormal. 

Don’t fail to examine cells for sediment. 

When in doubt remember that maximum specific gravity cell 
readings are an unfailing indication of true state of full charge. 

And, finally, don’t blame the battery until absolutely certain 
that the fault is not a mechanical one in the car. 
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Battery Action in 
Charge and Discharge 


Acid Absorbed by Plates During 
Discharge Is Driven from 
Plates by Charging Current 


Gassing Shows at Any Time Whether 
or Not Charging Rate Is Too High 


By the Exide Battery Depots, Inc. 
Philadelphia, Pa. 


electrolyte combines with the lead in the active material 
on the plates and forms a compound called lead sulphate. 

This lead sulphate is formed in the same way that sulphuric 
acid on the copper wiring or terminals forms copper sulphate, 
or the acid on the iron work of the car forms iron sulphate. 
In this connection it is noticeable that a comparatively large 
mass of copper sulphate or iron sulphate is formed on the 
metal work of the car when only a small quantity of the metal 
is eaten away. In the same manner, the sulphuric acid of the 
electrolyte combines with lead in the plates forming lead sul- 
phate which, on account of its increased volume, fills the pores 
of the active material. 

This sulphate continues to increase in quantity and bulk, 
thereby filling the pores of the plates. As the pores of the 
plates become thus filled with the sulphate, the free circula- 
tion of acid into the plates is retarded; and, since the acid 
cannot then get into the plates fast enough to maintain the 
normal action, the battery becomes less active, as is indicated 
by a rapid drop in voltage. 

Experience teaches that at the normal discharge rate the 
voltage will begin to drop rapidly very soon after reaching 
1.8 per cell. It is therefore advisable to stop the discharge 
when the voltage has dropped as low as 1.7 per cell, and a bat- 
tery should not normally be discharged below this point. 

During a normal discharge the amount of acid used from 
the electrolyte in lead-acid batteries will cause the gravity 
to drop 100 to 150 points. Thus, if the gravity of a fully 
charged cell is 1.280 it will, at the end of discharge, be be- 
tween 1.180 and 1.130, depending upon the type of cell. The 
battery should be put on charge before it is discharged below 
this point. 


ie discharging a storage battery the sulphuric acid in the 


Information on Charging 


To charge, cause direct current to pass through the cells in 
a direction opposite to that of discharge. This current, pass- 
ing through the cells in the reverse direction, will reverse the 
action which took place in the cells during discharge. It will 
be remembered that during discharge the acid of the electro- 
lyte went into and combined with the active material, filling 
its pores with sulphate and causing the electrolyte to become 
weaker. Reversing the current through this sulphate in the 
plates restores the active material to its original condition 
and returns the acid to the electrolyte. Thus, during charge, 
the electrolyte gradually becomes stronger as the sulphate in 
the plates decreases, until no more sulphate remains and all 
the acid has been returned to the electrolyte, when it will be 
of the same strength as before the discharge and the same 
acid will be ready to be used over again during the next dis- 
charge. Since there is no loss of acid none should ever be 
added to the electrolyte. 

Remember this: THE ACID ABSORBED BY THE 

(Continued on page 779.) 
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passenger vehicles for 1914, together with typical photo- 

graphic reproductions of the leading models. In some 
instances it has been impossible to give a comprehensive out- 
line of the new models due to the 1914 program not being 
definitely settled upon. 

The adoption of dual or duplex control is one of the pre- 
dominating features running through a majority of these brief 
descriptions. Hand in hand with this is greater battery mileage 
by the use of thinner plates and more plates per cell as well as 
by using better anti-friction bearings in the chassis, thus re- 
ducing the current consumption and conserving it for vehicle 
mileage. 

Greater window space is a general characteristic of all bodies, 
there being more glass coupled with a general introduction of 
the sashless type of window. Several makers are fitting double 
glass fronts in order to give insured clear-vision types. 

Brakes have been made larger in a great many models and 
the tendency of placing both sets on the back axle is apparent. 


Anderson Electric Car Co. 


For 1914 there are six models of Detroit passenger electrics 
which cover the entire field of these vehicles from the palatial 
five-passenger brougham with its duplex drive to the roadster 
type, the gamut including Victorias in addition to the various 
brougham styles. The Detroit for next year is a highly improved 
vehicle as compared with the 1913, yet is listed at considerably 
reduced prices over those prevailing during the present year, 
the price range extending from $2,300 to $3,000. 

It can be generally stated that on all models the wheelbase is 
longer, the additional space gained thereby giving more room 
in the bodies. Tires are generally larger, an example being that 
a model fitted with 32 by 4 tires this year carries 34 by 4.5 next 
year. In addition to larger tires there is an increase in battery 
capacity all along the line. As heretofore forty cells of lead 
type are standard in all models but instead of eleven plates per 
cell the number has been increased to thirteen. This means 
raising the ampere-hour capacity from 140 to 162. To accomplish 
this result thinner grids are used, these resulting in a greater 
mileage per battery charge, and another advantage that may be 
added is that a higher voltage is maintained with a thin-plate 
cell which gives more power on hills and aids in acceleration. 
Batteries for the Detroit cars are assembled at the Anderson 
plant. For next year the no-wash cell is used, this cell having 
a deep mud space in the bottom of the cell, this space being 
ample for all the active material carried in the plates, and mak- 
ing it unnecessary to have the cells washed before the plates are 
renewed. 

A most conspicuous feature of Detroit electrics is that three 
models for next year will be fitted with worm drive, the Lan- 
chester type of worm mounted beneath the axle being used. The 


EREWITH is published a general review of the electric 
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Dual control in model 50 Ohio, showing relative seat arrangement 
and position of duplicate levers 




















Worm gear on three of Detroit models, showing worm mounted 
beneath worm wheel and to its right worm drive on R. & L., using 
straight type worm mounted above the wheel 





Grinnell dual drive with control parts swung rear of the door when 


driving from main or back seat. 
mit of altering its position 


Universal joint connections per- 
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R. & L. selective cual contro! drive with iaterlocking controller 
handle on front s-.at. Note position of pecal on the floor under the 
body of the seats 





Dual control In Detroit electrics, showing duplication of steering 
parts and dotted lines showing folded position of rear seat control 
parts when not being used 








Grinnell dual drive with control parts swung forward of the door 
used when driving from front seat. The position of the levers for 
driving from rear seat Is shown above 
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models so fitted are the duplex-drive, five-passenger brougham, 
a single-drive four-passenger brougham, and the roadster. The 
Lanchester worm is of the hour-glass type, the teeth being so 
formed as to partially embrace the circumference of the worm 
wheel which is fitted to the differential, the teeth of this worm 
wheel being also concaved to adapt themselves to the worm. 
Three teeth of the worm are always meshing simultaneously and 
share the driving load. Mounting the worm beneath the worm 
wheel permits of its constantly running in a bath of oil. 

On the other three Detroit models, namely, Victoria, four- 
passenger brougham, and five-passenger brougham, bevel driven 
axles are employed. 

Not to be overlooked in Detroit electrics for next year is 
the duplex drive used on one model officially known as Model 
48. In this model all passengers face forward, the two front 
passengers occupying individual arm-chair type seats. The 
duplex drive consists in two steering tillers, two controller 
handles, in short two complete driving units, one for the front 
seat passenger, the other for the rear. When the front seat 
drive is being used the rear seat control parts fold against the 
wall, and vice versa. 

On several Detroit models the Hanlon patented rain-vision 
front window is regular equipment. This window consists of 
two glass panes for the upper half of the glass front. Both 
are hinged at the top, and one is outside of the other. Both 
can be pushed forward to any angle, or the inner one can be left 
closed or vertical. The object of the outer pane is that it forms 
a protection against window rain while the inner pane may be 
left vertically. In winter weather both of the panes may be 
brought all the way down in which case there is an air chamber 
between them which prevents either frosting. 

Further improvements in Detroit electrics show a general in- 
crease of brake capacity, the brake drums of the rear hubs being 
increased generally. 

Bodies in all cars have been improved throughout. Internally 
they are wider and longer. Whipcord is most popular in interior 
finish, although there is steady demand for leather. When either 
is used plain walls and ceiling in contrast with the tufting of 
previous years is used. On nearly all models the crown form 
of rear fender is a feature. Equipment forms an important 
feature throughout and include speedometer, clock, Weston 
volt-ammeter, and the latest styles in sunburst lights, vases, etc. 


Argo Electric Vehicle Co. 


Argo electrics for 1914 are manufactured in two chassis sizes. 
one with 108.5-inch wheelbase on which are roadster and 
brougham bodies, and the other with 110-inch wheelbase taking a 
limousine body. While the Argo chassis for 1914 is practically 
the same as that of this year, there are some minor improve- 
ments which work for greater battery economy, one of these 
being the substitution of Hess-Bright double-row bearings on the 














Woods model 13-30 runabout with auxiliary front seat. Price $2,500 


outside and inside of all wheels which take the place of the prev- 
ious single-row bearings at these points. Provisions have been 
added for the better protection of these bearings from dirt. 

Body lines have been considerably improved and details more 
completely worked out than heretofore. In this connection the 
adoption of sashless glass for the windows is general in all 
models. 

The equipment has been changed by the addition of such ac- 
cessories as clock, hat-carrier, parcel-carrier, and two reflex 
mirrors. The company still continues to make every window in 
the body capable of being opened if necessary. 

Looking at the Argo chassis it is noted that the battery equip- 
ment remains the same as at present, namely, forty cells of 
eleven-plate Exide, which will give an increased mileage radius 
over that of this year due to bearing improvements and other 
refinements in the running parts of the chassis. The motor re- 
mains practically the same excepting in that its torque character- 
istics have been modified to give more rapid acceleration and a 
slightly higher speed for hill-climbing work. Drive from the 
motor to the rear axle remains unchanged. 

The four-passenger roadster is listed at $2,500, the four-pas- 
senger brougham at $2,800 and the five-passenger limousine at 
$3,250. 


S. R. Bailey & Co. 

The Bailey Model F roadster and the Victoria-Phaeton will be 
continued for 1914 with some changes, and a new model has been 
added known as a four-passenger Model F roadster, which has 
practically the same specifications as the present two-passenger 
roadster, excepting that it carries as standard battery equipment 
sixty cells of the Edison A-6 type. The car also has a longer 
wheelbase, 132 inches, as compared with 112 inches in the two- 
passenger car. Its standard maximum speed is 25 miles per hour 
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on the level but by using a slightly different motor a higher speed 
than formerly obtained is now possible on the hills. With this 
equipment an average speed of 20 miles per hour and a bat- 
tery radius of 60 to 80 miles is claimed. The Bailey company 
uses special pneumatic tires on all its models, and on this new 
one 34 by 4 U. S. types are used. 

The Model F roadster of the present year, while continuing 
the 112-inch wheelbase has the body lengthened 6 inches and the 
forward part of the chassis narrowed 7 inches, making it now 
possible to turn in a street 40 feet 6 inches wide. The seats are 
slightly wider and a one-piece hood and cowl designed with 
the object of reducing wind pressure to a minimum has been 
used. As at present it carries sixty cells of A-5 Edison battery, 
and continues the standard Bailey drive used on all models which 
is by Morse silent chain from the motor to the countershaft and 
thence to the rear wheels by side chains. The price remains at 
$2,900. 

In the Victoria-Phaeton but one or two minor changes have 
been made, one being the use of screw-and-half-nut type steer- 
ing gear, which is also being used on both roadster types. This 
Victoria carries fifty-four cells of Edison A-4 battery, and is 
geared to 20 miles per hour. It uses 34 by 3.5 Goodrich-Palmer 
web tires. As on all of the other models two sets of brakes are 
fitted, one contracting bands on 12-inch rear wheel drums, and 
the other contracting bands on the drum on the motorshaft. In 
the roadsters the second set of brakes are 14-inch drums on the 
countershaft. 

In all the Bailey models batteries may be inspected and re- 
moved by raising the front hood and the rear deck. The Bailey 
patent spring suspension remains unaltered, and incorporates one 
cross spring extending almost the entire length of the front axle. 


Baker Motor Vehicle Co. 


The Baker company a long time ago discontinued the annual 
model conception, its policy in place being to incorporate im- 
provements into its vehicles at any convenient time whether 
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Broc chassis, showing motor mounted amidship, bottle neck frame 
construction and drive from motor to rear axle 














Argo model B roadster, four passengers, $2,500 


Argo model A brougham, five passengers, $2,800 


rd ae rea O a A nc Ee re 






















say 


October 23, 1913 THE AUTOMOBILE 751 





i in the mid season or at the end of the season. In accordance 
with this policy the bodies of its present passenger line are re- 
fined by the elimination of sashes from the window glass and a 
slight softening of the roof line. The company feels that sim- 
plicity is the one aim in electric vehicles and questions the ad- 
visability of duplicate steering and control mechanisms because 
of this, although listing one such model. The upholstering is 
more elaborate than heretofore, the use of imported materials 
and designs to suit the whims of the individual buyers being a 


c 





feature of this part of the Baker policy. 

Present policies concerning battery equipment and support are 
continued, the equipment differing materially according to the 
type of car, the runabout which requires great mileage represent- 
ing one extreme, and the large brougham calling for forty-cell 
equipment another. Thin-plate cells are used in the runabout, 
and Hycap-Exide in all other types. Batteries are placed under 
hoods which are hinged and readily opened, and the trays. ar- ied 


ranged for easy removal. When the hoods are raised all cells Baker shaft-drive runabout with pneumatic tires, wheel steering, 
88-inch wheelbase. Price $2,300 











are open for inspection. 

Some years ago the Baker company adopted a _ high-speed 
motor and continues to use it in practically the same form. In Ciple giving a straight-line shaft drive to the axle, the shaft hav- 
its bevel-driven car the double reduction between the motor and i" two universal joints. There is, however, one speed reduction 
rear axle is continued, this reduction being 12 to 1. On the new between the motor ‘and ‘the forward .end of this shaft through 
double-drive brougham the Lanchester-Daimler worm is used Silent chain. The ratio from the ‘motor to the rear wheels is 12 
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for reduction at the rear axle, the reduction ratio being 11 to.1. a Fa 
«4 - 
The controller, operated by a short lever on the steering 
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The roadster, one of the new models, which is capable of 30 

: 7 column beneath the steering wheel, is’ Of the barrel type and 
j miles per hour, is well suited for general use. It has the battery , ceria the I 
; disposed fore and aft in the usual form under curved hoods, and !ecated under the ‘foot boards in co act relationship between 
j the lines of these, coupled with the use of flanged steel fenders the battery and motor.. It provides six forward speeds. G. E. 
: give the car a striking similarity to a gasoline type. Mechan- ™otors are used, these motors “being severely tested before 
; ically there is no alteration in this runabout chassis, which is the titted in the chassis. ; 
Double internal expanding brakes are fitted to the rear wheels, 


lapel 


same as used on the coupé model this year. The side members 


of the pressed steel frame are straight from front to rear and the frictional surfaces consisting of leather pads perforated and 


lubricated with graphite. This runabout has an 88-inch wheel- 
base and carries 32 by 4 pneumatics front and rear. Its equip- 
ment includes mohair top, side curtains, folding windshield, 
electrical instruments, odometer, tools, ete. 


Borland-Grannis Co. 


Three models are listed by the Borland-Grannis Co. The 
cheapest is the open roadster with a speed range of 5 to 25 miles 
per hour, and a range of battery per charge of 75 to 90. This 
model lists at $2,550 and carries forty-two pn eleven plates 
Exide battery. An optional tire equipment is given, the sizes 
being 34 by 4 inches all around. This vehicle uses the standard 
96-inch wheelbase. 

The other two models, namely, five-passenger coupés in one 
model, of which all passengers face forward, lists at $2,900, and 
have practically the same equipment throughout excepting in 
Chassis Chicago electric, showing tapered bottle neck frame, also battery. The difference here lies in the fact that in the all-face- 

compact motor and controller position forward model, forty cells, eleven plates per cell, are used, and 


the motor is supported midway on a three-point suspension prin- 
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Broc model 32-B new four-passenger brougham, 96-inch wheelbase, Broc model 29-B new four-passenger style, 96-inch wheelbase, 34 by 
34 by 4 pneumatic tires, or 36 by 4 cushion. Price $3,000 4 pneumatic, or 36 by 4 cushion tires. Price $2,950 

















THE AUTOMOBILE 











Chicago electric, model 142, five passengers, 104-inch wheelbase, 
36 by 4 tires. Price $3,300 


Chicago model 143, new four-passenger type, 96-inch wheelbase, 
36 by 4 tires. Price $3,000 


in the other, forty cells of nine plates per cell. The all-face-for- 
ward type has a mileage radius of 70, and speeds of 5 to 22 miles 
per hour. 

In all models the Borland chassis characteristics are alike and 
are settled around a channel steel frame construction supported 
on semi-elliptics in front and elliptics in rear. From the motor 
there is a double reduction drive to the rear axle, the first re- 
duction being by silent chain to the forward end of the propeller 
shaft and the second by bevel gear in the rear axle. 


Broce Electric Vehicle Co. 


The Broc company has a multi-model program for next season, 
not fewer than eight being listed, four of which are 1913 styles 
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carried over with some improvements and the price reduced from 
$100 to $150 each. The other four are new 1914 models and in- 
corporate the latest drive features. For example one Model 33 
is a five-passenger rear-drive brougham having two front re- 
volving pedestal seats; another model 34 is a five-passenger 
front-drive brougham with two revolving pedestal seats; a third 
new model is a five-passenger, front-drive brougham with two 
revolving pedestal seats and wheel steering; and the last and 
most expensive of the new models is the double-drive five-pas- 
senger brougham listing at $3,200. The other new models list at 
$3,100, and $3,150. 

Broc electrics for next year incorporate two important im- 
provements. One is a magnetic breaker fitted to prevent damage 
on account of unskillful driving, due to holding the controller 
lever in a position where the contacts of the controller would 
be between speeds, where there would be a possibility of arcing 
and consequent damage to the controller. The magnetic breaker 
prevents such arcing and is considered fool-proof. 

The simplicity.and safety of the double control operating and 
steering mechanism of Model 36 is a second improvement in the 
company’s line. In this double control there are separate parts 
for front and rear seats. The steering handles and the controller 
levers project from ball caps on the tops of their respective 
posts and both levers swing to a vertical position to permit of 
easy access and the control parts swing down out of way when 
not in use, and can be locked in this position. Although the 
company anticipates considerable demand for this double-drive 
car, which lists at $3,200, it does not look upon it supplanting 
either the front-drive or rear-drive car, the addition of the 
extra drive meaning of course additional cost. The idle brake 
pedal, instead of projecting from the car floor, can be quickly 
disengaged and laid flush with the floor and so out of the way. 

In all of the four new models the width of the bodies have 
heen increased 5 inches and the length 4.5 these extra dimensions 
being particularly necessary in the double-drive and front-drive 
types, and gives ample room for three passengers on the rear 
seat as well as plenty of knee room for the front seat passengers. 
The driver’s seat is large and roomy, and of the revolving type. 

The battery equipment through all models is forty cells of 
eleven-plate Hycap-Exides, with which the company claims to be 
successful, obtaining a mileage of 80 to 100 with ordinary city 
running conditions, the Broc policy as far as battery is con- 
cerned, being to keep the weight as low as possible and raise the 
efficiency in other ways. 

High-speed motors are fitted the speed ranging at 1,450 revo- 
lutions per minute. From the motor mounted amidship drive is 
through short shaft with a single universal to a double-gear 
reduction in the rear axle, spur and bevel gears being used in 
this reduction. The propeller shaft is enclosed in a torque tube, 
which at its forward end is journaled to the motor case. 

Tire equipment is standardized on all models, being either 34 








Grinnell 1914 model with dual drive and double glass rain vision front 








New Ohio model 40 
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New model LB Century, showing front of frame undersiung and rear over- 


slung fitted with Century duplex drive 


by 4 inch pneumatics or 36 by 4 inch regular cushion types. 

A conventional type of chassis construction is used throughout 
and is built up around a pressed steel frame construction sup- 
ported on semi-elliptic and three-quarter elliptic springs front 
and rear, the company believing that good spring suspension is 
the only method of protecting the battery against vibration. 
Two sets of mechanical brakes are fitted, one an expanding type 
on the rear wheels operated by pedal, and the other a contracting 
brake on the drive shaft operated by the controller handle. 
Wheelbases are 96 inches on all of the 1913 types carried over and 
98 inches on the newer types. I-beam front axles are used and 
floating type rear. 


Buffalo Electric Vehicle Co. 


The Buffalo electric for next year is made in three models all 
of which are mounted on the same chassis which has undergone 
few if any alterations. This chassis is characterized by direct 
drive from the motor to the rear axle employing but a single 
gear reduction, the motor and rear axle being a unit to all intents 
and purposes in that the tube enclosing the drive shaft bolts 
direct to the motor housing at the front and to the axle housing at 
the rear. The motor is suspended by a three-point system 
through trunnions from a tubular cross-member of the frame, 
this cross-member being located practically in line with the front 
end of the rear springs, an arrangement which permits of the 
necessary radial movement due to spring action. 

The standard battery equipment is forty-two cells Philadelphia 
battery, fifteen plates to the cell, which gives a mileage of 75 
per charge. The controller is a barrel type and in conjunction 
with it is a pedal-operated switch which, in addition to applying 
the service brake, cuts out the current. Both service and emer- 
gency brakes operate direct on rear wheel drums, one set con- 
tracting types the other set expanding. The control of the Buf- 
falo electric has been simplified as much as possible and with it 
starting and stopping are simple operations. To start, the service 
brake is depressed, the controller handle is then set for a con- 
venient forward speed, and by slowly raising the foot and re- 
leasing the pedal the car moves forward. The first action of the 
pedal releases the brake and the further action brings the current 
into use through a starting resistance. Still further releasing the 
pedal gradually cuts out the steps of the resistance until the car 
is running on the full current as determined by the controller. 

In stopping the control lever can be entirely forgotten, it being 
only necessary to apply the brake and having brought the car 
to a standstill in this way the control lever is brought to neutral 
cutting off all current. 

Three body types are fitted on this chassis, the first a four- 
passenger coupé with the two seats facing each other, the second 
a two-passenger roadster, and the third a brougham. The 
brougham resembles the coupé in external lines, but has a 


Type 50 Borland coupé with special Rudge-Whitworth 
wheels furnished at additional price of $2,900 


larger seating compartment to allow for the seating arrangements 
in which the four passengers face forward. The list prices are: 
roadster $2,600, coupé $2,900, and brougham $3,000. 


Century Electric Car Co. 

The Century name is carried by a brand new model for the 
coming year in addition to the Model SB brougham of under- 
slung construction. The new model, known as type LB, is repre- 
sentative of the latest in the electric builder’s art and includes 
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Detroit 1914 mode!, showing crowned rear fender and window space 
occupying almost entire body 
Several of the Detroit electrics are fitted with a patented Hanlon 
rain shield which consists of two separate glasses forming the upper 
half of the front window; one can be closed and the other left open 
to serve as a rain shield 











At the left are Rauch & Lang double revolving seats in electrics 
for forward drive only. At right are R. & L. controlling device. 
When chair is turned at any position except straight ahead, driving 
power is automatically cut off 


among other features the duplex drive, underslung frame at the 
front end and overhung at the rear, a new type of controller, 
clear-vision front, and a general stream line appearance. The 
price of this new model is set at $3,250, while the other lists 
at $2,650. 

It is a tendency among electric vehicle makers to increase the 
wheelbase somewhat in order to get the advantage of easier rid- 
ing, since the longer wheelbase eliminates the jerky motion com- 
mon to short wheelbase cars. To this end the new Century has a 
wheelbase of 104 inches. The length within the new brougham 
is 72 inches from glass to glass. 

The streamline bodies of both cars have the hoods, which 
slope to the front, rounded out into the bodies with unbroken 
lines. Sides and top are made of hammered aluminum built 
around a hardwood frame. The top aluminum sheet is a single 
piece. — 

The clear vision idea is carried out completely. Curved front 
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panels round the corners, coming from the door casing and end- 
ing at the front panel casing. Across the back there is a large 
pane of glass giving an unobstructed view through the rear. 
Windows are of the adjustable drop, sashless type. The plain 
glass panes rest in felt grooves, and anti-rattling clamps are fitted 
to the frames. A feature of the aluminum running board con- 
struction is the inlaying of small cocoa mats below the doors 
to prevent the tracking of mud into the car. 

The interior dimensions of the new Model LB reflect a 
tendency toward greater comfort for the passengers in the way 
of more roomy and wider seats, and greater leg room. The rear 
seat width is 50 inches; depth 20 inches; cushion 8 inches thick. 
The width between the doors is 58 inches and between the for- 
ward and rear seats 10 inches is provided. The door width is 
26 inches. The front seats are also very comfortable having a 
depth of 19 inches and width of 18 inches. Plenty of space for 
miladi’s hat is given by the 42-inch distance from the top of the 
rear seat to the roof. 

The controller on the Model LB is in duplicate form and 
within easy reach of the rear seat or the forward seat when the 
latter is in driving position. The controller is of magnetic type 
and appears in entirely new form. A _ short lever somewhat 
resembling the spark or throttle lever on the steering wheel of 
the gasoline car takes care of the six speeds forward or reverse. 
Thus horizontal handles of any type are done away with, the 
lever playing over a quadrant on top of the controller box. 

\ feature of the control is the fact that it may be operated 
either by hand or foot. For foot operation, by a gradual forward 
movement of the pedal, the car speed is diminished. Continued 
downward movement applies a cutout, then a dynamic brake and 
finally a mechanical brake acting on the rear wheel drums to 
bring the car to a full stop. By allowing the brake pedal to come 
back to its normal position, the driving speed is again continued. 
The other pedal also operates a cutout and is the emergency 
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TIRES BATTERY — | 
Body | Wheel- Charge | Forward 
Name and Model Style | Price Seats base at | Motor Drive Speeds Steer 
Make and Amp-Hr 20 
| Kind Size No. Cells Capac. M.P.H. 
OR ree Roadster.....| $2,500 + 108% |Opt... 36x4* Exide, 40..) 138 100 West’house Bevel**.... 5 Wheel 
Argo, A............... Brougham...| 2,800 4 108% |Opt... 36x4* Exide, 40 138 100 |West’h’se.. Bevel** 5 Wheel 
__ SR Sere: Limousine...| 3,100 5 110 Opt... 36x4* Exide, 40. 138 80 |West'h’se... Bevel** 5 Wheel 
Bailey....... ee cn Sees or ee wis wats ‘a TT ee , . — 59 
Bailey, ies ... Roadster.....| 2,900 2 112 Pneu. 33x4 Edison, 60. 187% 75-100|Gen.Elec... Chain... 6 Wheel 
Bailey........ .-.-.|Phaeton.... } 2,600 3 82 Pneu 32x3'% (Edison, 54 150 60-90 |Gen.Elec... Chain..... 4 Whe 1 
Baker, WA or WB . Open type....| 2,300 2 88 Pneu.., 32x4 Exide, 34.. 153 75-100 |Gen.Elec... Chain.....| 6 Opt 
mee, WAR. occ cecccs COU. .ccceck 2a 4 88 Opt.. 32x4 Exide, 34. 153 75-100 |Gen.Elec...|\Chain.... 6 Opt 
Baker, ZF.. oe Brougham...| 3,100 5 92 Opt... 34x4% |Exide, 42. 135 75-100 |Gen.Elec oe 6 Opt 
Borland, 52............/Roadster.....| 2,550 2 96 Opt.. 34x4 Exide, 42. 112 75-90 |Gen.Elec...| Bevel.. 6 Wheel 
Borland, 50............|\Coupe..... 2,900 3 96 Opt.. 34x4 Exide, 40 112 80-100 |Gen.Elec... Bevel... 6 Lever 
ck eee Coupe...... 2,900 5 96 Opt.. 34x4 Exide, 40. 112 70 |Gen.Elec..|Bevel..... 6 Lever 
| 
eee Brougham...| 2,900 5 96 Opt... 36x4 Exide, 40. 135 75-95 |West’h’se...' Bevel***... 5 Lever 
cS Saar .. Brougham...| 2,950 5 96 Opt.. 36x4 Exide, 40. 135 75-95 |West’h’se... Bevel***..? 5 Lever 
eS aaa ..|Brougham.. 2,950 5 96 Opt... 36x4 Exide, 40.. 135 75-95 |West’h’se... Bevel***.. 5 Lever 
Ee: Brougham.. 3,000 5 96 Opt...| 36x4 Exide, 40..| 135 75-95 |West’h’se...| Bevel***... 5 Wheel 
= Eee Brougham. . 3,100 5 96 Opt... 36x4 Exide, 40..| 135 75-95 |West’h'se...| Bevel***... 5 Lever 
. aaa Brougham. . 3,100 5 96 Opt.. 36x4 Exide, 40. 135 75-95 |West’h’se... Bevel***... 5 Lever 
SS See Brougham...| 3,150 5 96 Opt... 36x4 |Exide, 40 135 75-95 | West’h'se... Bevel***.. 5 Wheel 
_ ee Brougham 3,200 5 96 Opt... 36x4 Exide, 40.. 135 75-95 |West’h’se...| Bevel***... 5 sever 
OS eee Roadster.... 2,600 2 100 Opt.. 34x4 %4* |Phila.,42..} 140 66 |Diehl......|Bevel...... 5 Opt 
I aaa COURE. 26.6% 2,900 5 100 Opt.. 34x4 %* |Phila., 42.. 140 60 |Diehl......|Bevel..... 5 Opt 
Buffalo, 30B...........|Coupe...... 3,000 5 100 Opt.. 34x4 %* |Phila.,42..| 140 58 Diehl..... .| Bevel 5 Opt 
Century, SB........... Closed ........ 2,850 4 96 Opt... 36x4 lOpt. . See 165 75 West’h’se...| Bevel...... 6 Lever 
Contury, LB...... 00.0. Closed..... ..| 3,250 5 104 Opt... 36x44 |Opt., 42.... 140 90 Gen.Elec...| Bevela..... 4 Lever 
Chicago, a eee 3,000 5 96 Cush.. 36x4 Exide, 40. . 140 75-100 |West’h’se... Bevel...... 5 Lever 
Chicago, 141...........|Coupe.......| 3,000 5 96 Cush..| 36x4 Exide, 40..| 140 75-100 |West’h’se...|Bevel...... 5 Lever 
Chicago, 142........... Limousine... 3,300 5 104 Cush. . 36x4 j|Exide, 40..| 140 75-100 |West’h’se...| Bevel...... 5 Lever 
SE ERreeer Brougham...| 2,550 4 94 |Opt... 34x4* |Lead,40...| .... | 50-85 |Own...... Bevel......| 5 | Lever 
Detroit, er Brougham... 2,800 5 98 Opt... 34x4* O66, 40...) «00 ieee, | ae Bevel... .. 5 Lever 
ce Roadster.....| 2,850 | 4 100 Opt... 34x414* |Lead, 40...| nme PROB c cess |Worm..... 5 Lever 
Detroit, ye Brougham...| 2,850 + 100 Opt...| 34x414* |Lead,40...| .... 50-85 |Own...... Worm..... 5 Lever 
ree Brougham...| 3,000 5 100 Opt...| 34x414* |Lead, 40...) .... 50-85 |Own...... |\Worm..... 5 Lever 
} } | 
er Colonial 3,600 5 cove [Pmeu. 34x4 | -32 D Gat 70 to 90 4h.p. | Worm cves| Hoge 
Brougham | or | | Fritchle | direct | zontal 
(patented) |Motz | } recharging shaft | lever 
leush, | | | 


*Pneumatic size given. **With herringbone. ***With spur. aWith worm. 
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brake externally contracting on the brake drums. To reverse the 
car, a small button in the top of the controller is pulled up until 
it catches. Then the speed lever operates the same as ever and 
sends the car backwards. 

The steering is by horizontal lever, and like the controller, is 
in duplicate for either forward or rear drive. For the front 
driving, the front seat, which is pivoted, is swung around in 
position and a latch holds it rigidly—a necessity for driving. 
There are also two sets of pedals for use in either driving posi- 
tion. When driving from the rear, the front seat may be turned 
round out of the way. 

The new model LB Century carries more battery than the 
model SB. Forty-two cells of Exide or Willard battery are car- 
ried in forward and rear compartments, whereas the model SB 
has thirty cells. These are of the non-wash jar type in which 
the plates are carried on ribs in the bottom of the jars. With 
car speeds ranging from 4 to 22 miles an hour, the battery on 
model LB has a capacity of 80 to 110 miles an hour. At average 
running speeds on the level, it is probable that the car is good for 
about 80 miles on a charge. 

The motor used is of General Electric make of the slow- 
speed type. It is a 4-pole, series wound type and said to be good 
for 500 per cent. overload. This motor is mounted about amidships 
and on three points. The drive back to the axle is through a 
direct shaft with no reduction except in the rear axle. The drive 
is taken through the springs. All wiring is carried in conduits 
as protection against water or acids. 

The pressed steel frame construction of the new Century is 
of unusual design in that while the forward end retains the 
underslung construction with the spring passing above the axle, 
the rear “kicks-up” over the axle. The rear suspension is by a 
platform construction, the side springs passing under the axle. 
The springs are of silico-manganese steel and have a total 
length of 216.75 inches, made up as follows: Front springs, 43 
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Standard chassis, showing bottle neck frame construction, cen- 
tral location of motor with angling brace rods to the rear axle, also 
inclosed shaft-drive with double reduction gears within the rear 
axle housing 


inches long. Rear side springs, 45 5-8 inches long. Rear cross 
spring, 39.5 inches long. These all are 1.75 inches wide. 

The axles are Timken; I-beam front and floating rear. The 
brakes are conventional internal expanding service and external 
contracting emergency types, the drums being 15 inches in diam- 
eter and 2.5 inches wide. 

A special feature of the running gear is the provision against 
continual oiling of the various bearing surfaces. All these are 
completely inclosed and packed with grease. No spring grease 
cups are fitted, the spring bolts working in special graphited 
bushings. Thus it is stated that after the car leaves the factory 
no oiling is required except a few bearings and the differential at 
intervals of about 6 months. 

The standard tire equipment of the model LB is Motz 36 by 
4 I-2 inches. 

The model SB differs from the brougham of this season only 
in a few minor refinements. Its general appearance and con- 
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| 
TIRES | BATTERY | — 
Body ; Wheel- |_ | . Charge Forward 
Name and Model Style Price Seats base | | | | Motor Drive Speeds Steer 
iar : | Make and Amp-Hr wt 
| Kind Size | No. Cells | Capac. > P.H 
| 
| i 
ee | | | 
Fritchle P |Colonial Ex- ee 5 96 Pneu. 34x4 | 32 180 to 100 4 h.p. Worm 5 Hori- 
tension Coupe or | Fritchle direct zontal 
a | recharging, shaft | lever 
jcush., | 
Fritchle........ |Colonial $3 ,000 4 wees |Pneu. 34x4 | 32 | .... {80 to 100 4 h.p. Worm | 5 Hori- 
Coupe | or Fritchle direct | zontal 
Motz recharging drive lever 
icusn. | | 
Pritchie....... a4 Torpedo 2,400 3 ramen Pneu. 34x3.5 32 | see | 200 Shin: Worm | 5 Hori- 
| Roadster | of Fritchle gear zontal 
} (design - |Mc = recharging poor y lever 
atented) icush, shaft | 
OMI fo s.c-ws- dS sivieivane T yurin 8 i ir 2,500 5 soos JE ROU: 34x4 | 16 rear -.+. |70 to CU . —e Worm | 5 Hori- 
Torpe | or | 16 front | direct | zontal 
|Motz shaft lever 
cush, | 
Grinnell, K Brougham... 2,950 4 94 lOpt... |34x4* U.S.L., 30..)| 175 | 65 West’h’se...| Bevel... ...| 5 Lever 
Grinnell, R Brougham... 3,400 5 105 Opt... |34x4%4* |U.S.L., 40. 175 80 2 ee es 5 Lever 
Grinnell, S |Brougham., ss DSS ES 5 100 Opt... |34x4%4* |U.S.L., 40 158 75 i Bevel......| 5 Lever 
| | | | 
| | | | 
Ohia, O.............../Brougham...| 2,900 5 98% |Opt.. 34x4 14* I 2xide,40..) 160 75-125 |Gen.Elec... — 5 Lever 
a ane Brougham...| 3,200 5 9814 |Opt... |34x4%* |Exide,40..| 160 | 75-125 |Gen.Elec...|Bevel......| 5 Lever 
gt I Sane Brougham...| 3,500 5 9814 |Opt... |34x414* |Exide. 40..| 160 | 75-125 |Gen.Elec...|Bevel... . + 5 Lever 
| 
Rauch & Lang, R...... Roadster.....| 2,600 3 92 |Opt... |32x4* Opt., 42....| 153 50-100 |Hertner....|/Worm.... .| 6 Lever 
Rauch & Lang, CR... .)/Roadster..... 2,800 3 92 |Opt... 32x4* oo e 153 50-100 |Hertner....|/Worm..... 6 Lever 
Rauch & Lang, DB... .|Demi- Broug, .| 2,800 4 86 |Opt... |32x4* Exide,42..| .... 50-100 |Hertner....|Worm..... 6 Lever 
Rauch & Lang, B4.....|Brougham...| 2,950 4 92 \Opt... |33x414* |Opt., 42....1 253 60-100 |Hertner....|Worm..... 6 Lever 
Rauch & Lang, << ae > 3,100 5 96 \Opt. .. 133x4%* |E xide, 42. 4 <53 60-100 |Hertner..../Worm..... 6 Lever 
Rauch & Lang, Town Car....| 3,800 | 7 105 |Opt... |33x414* |Exide, 41..| 153 50-80 |Hertner..../Chain...... 6 Wheel 
| —— 
Mandar: Th. ...u cece OURO. 6.00 00% 1,990 4 96 Pneu.. /|33x4 Exide, 30..| 140 60-80 |West’h’se...|Bevel...... 6 Lever 
ifany, BoB... cccece COURES «.0:<:<s- 2,500 4 100 Pneu.. (33x4 Williard sass 135 75 |\Wagner. ove] WOT « s0:0 6 Lever 
Waverley, 105.........|Brougham... 2,800 | 4 106 Opt... |34x4 Ont., 42....| 262 75 lOwn pause Direct ...c« 4 Lever 
Waverley, Se :|Brougham. | 2.960: | 4 106 Opt... |34x4 Opt.,42....| 162 TS HOW Reiss a Direct..... 4 Lever 
Waverley, 107........ .|Brougham...| 3,150 4 106 Opt... |34x4 Opt., 42....| 162 = Direct..... 4 Lever 
Waverley, 102........./Limousine... Si. 500 | 5 109 Opt... |34x4 Opt.,.42....| 62 75 a | Directb.. 4 Lever 
NS o ciocaccwseasicioass The 1914 mo ldels of th is make |have a sue ann|ounced up to the tij/me of goij/ng to pre|ss 
| | | 

















~*Pneumatic size given. 





bDouble herringbone reduction. 
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struction are unaltered. Both front and rear of the frame are 
underslung, and the spring suspension is of the same type as 
used on the other model. 

This model has only the rear drive and does not incorporate 
the new type of controller lever. This is horizontal and 
parallels the longer steering lever. .The body is not quite so large 
as that of the model LB. There are revolving front seats al- 
lowing the passengers to face either way. These are not so 
large as in the later model, being 1514 inches wide and 16% 
inches deep. The door width is the same, but the roof is slightly 
lower. 

The battery is a thirty-cell type and with a Westinghouse motor 
suspended at three points simflarly to that of the other car, this 
model SB has the same mileage possibilities. Its speed is also 
the same. Except for the mounting of the frame underslung 
entirely, the same general chassis characteristics are in evidence 
as used on the larger car. Model SB has a wheelbase of 96 
inches, and its axles are also Timken. The no-oil feature is 
also made use of. 

Tires are also Motz as standard, but they are 36 by 4 inches. 
The lamp equipment matches that of the larger model, while 
the other extras such as speedometer, Klaxet signal horn, toilet 
case, smoking set, cut glass flower vase and tool outfit are also 
in evidence on this as on the other car. 


Chicago Electric Motor Car Co. 

Chicago electric passenger cars are continued in three body 
styles for the 1914 season, these incorporating few changes, in 
other words the original designs are being adhered to pretty 
closely. The company has one model which it describes as a 
new type with rear-seat drive, which is an evolution of a present 
model with the seating so arranged that instead of a solid front 
seat extending across the front of the body on which the oc- 
cupants face rear, there is a single solid seat on the left and 
a revolving chair seat on the right, which means that four pas- 
sengers can now face forward, that is, three on the rear seat 
and one on the revolving seat at the right of the operator. 

In the bodies only slight changes in structural details, fixtures. 
and trimmings are noted, the company not listing any types with 
dual control. 

Battery equipment as used in 1913 remains unchanged except 
that the non-wash cell is used, this having 3.25 inch mud space 
at the base of the grids. The equipment in all three models is 
forty cells eleven-plate Hycap-Exide which differs from the 
regular Hycap in that the Hycap connector is not used but a 
special copper-core flexible connector takes its place. One year 
ago this company introduced battery accessibility by so mount- 
ing it to allow of sliding out one tray at a time without having 
to lift them over any obstructions. The battery continues to be 
suspended beween the front and rear axles rather than above 
them. Twenty cells are carried in the front and twenty in the 
rear. With this battery location the company claims to carry it 
at an average of 14 inches closer to the ground than where it 
is mounted over the axle, thereby lowering the center of gravity 
of the car. 

On all models a low-speed motor is used, making 900 revolu- 
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New Bailey model F four-passenger roadster, chain drive 
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Fritchle five-passenger touring car. Price $2,500 





Seating arrangements of Fritchle for front seat drive 


tions per minute with a car at 18 miles per hour, and between 
this motor and the rear axle is a single gear reduction of 5 1/13 
to 1. In this low-speed motor is claimed maximum efficiency 
with minimum weight, the claimed advantages including reduced 
wear on bearings, brushes, and commutator. For hill-climbing 
the advantage advanced is a reduction of heating tendency, 
due to low speed. 

Drive from the motor is direct by shaft with a floating Tim- 
ken-type axle built specially for this coupling. 

The controller is a continuous torque-type with magnetic 
blowout, and uses large copper surfaces and heavy wiring. Lo- 
cating it directly against the motor reduces the wiring length, 
and makes both motor and controller accessible through a door 
in the car floor. Five forward and reverse speeds are provided 
and control is such that the reverse cannot be brought into 
operation until the brakes are applied, thus insuring the car being 
stopped. The ratchet lever brake is inter-connected with the 
electric cutout, making it necessary to bring the controller back 
tc neutral before engaging other speeds. 

The Chicago chassis was designed primarily for solid tire use, 
and in this connection a pressed steel frame is used with side 
members 4 1/16 inches deep, these being reinforced by eight cross 
members. Wheels take 36 by 4 Firestone dual-tread tires, and 
with these the speed range is from 5 to 22 miles per hour. 

Concerning the individual models: Model 141, a rear-drive 
car, with 96-inch wheelbase is a five-passenger inclosed type, the 
body measuring 70 inches inside from glass to glass. The rear 
seat is 53 inches and the front seat 20. This vehicle can be 
turned in a street 34 feet wide and is recommended for use where 
three to four passengers make the general load. 

Model 143 is practically the same as 141, excepting that it has 
the revolving chair front seat at the right. 

Model 142 is a front-drive with limousine lines, having a rear 
seat wide enough for three passengers, and the operator seated 
in a Pullman type chair at the left, and to the right of this a 
fifth folding seat, which is entirely out of the way when not 
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Fritchle five-passenger brougham, forward drive, new model. Price 
$3,600 
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Century seating arrangement for duplex drive; at left, seats ar- 
ranged for rear seat drive; at right, control arrangements for front 
seat drive 


in use. This model is built on 104-inch wheelbase and has an in- 
side body length of 78 inches, yet can be turned in a 38-foot 
street. 

In all bodies aluminum is used in the panels with hardwood 
framework. The arched door is a feature of design. 


The Fritchle Auto & Battery Co. 

This Denver concern continues its line of four-passenger types 
which range from a Torpedo roadster at $2,400 to a five-pas- 
senger Torpedo touring car at $2,500 to a five-passenger Colonial 
brougham at $3,600, and a four-passenger Colonial coupé at 
$3,000. 

In all of these the Fritchle battery is used, consisting of 32 
cells 15 plates to the cell. The improvement in this battery is 
that by using thinner plates 15 can be used instead of 11, and by 
this change longer life, greater capacity, and reduced weight are 
obtained. No change has been made in the battery support in 
that the Fritchle battery has always been carried outside of the 
body leaving every cell accessible for inspection and attention. 

An important change throughout the entire Fritchle line is the 
use of worm-driven rear axle, by means of which there is direct 
drive from the motor to the axle with a single reduction. 

The running gear is practically the same as adopted by this 
company at its inception and includes four elliptic springs, two 
front and two rear with reach rods connecting the front and 
rear axles. Tire equipment is 34 by 4 on all models, except the 
roadster which is 34 by 3%. 

The mileage per battery charge on the roadster is placed at 
100; on the Colonial brougham 70 to 99; on the touring car tor- 
pedo 70 to 1co; and on the Colonial coupé 80 to 100. 

Control in all models is through a horizontal lever which is 
concentric with and mouhted on the steering column. The con- 
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trol furnishes five forward speeds on all of the various models. 
Fritchle equipment includes the Fritchle milostat, Leston 
meter, and standard tool equipment. 
There have been few if any changes made in the bodies ex- 
cepting in where new designs have been brought out. 


Grinnell Electric Car Co. 


A general refinement program has been carried out on the 
three Grinnell electrics for next season, two of which are new 
models, and one a 1913 type with improvements. Model R, a 
five-passenger French brougham is the leading new model and 
possesses not a few characteristics, one of which is the new 
duplex drive, in which but one set of control parts is used, these 
being provided with universal joint connections permitting of 
them being swung forward and anchored to the side of the body 
to drive from the front seat or swung backwards and similarly 
anchored to the side of the car when driving from the rear 
seat. To make this shifting of control parts possible the con- 
troller lever rod and steering rod are each provided with two 
universal joints, one joint immediately below the haridles, and 
the other joint at the floor. The speed control lever, the steering 
rod, and the current lock switch are mounted as a unit.and can 
move together, forward and backward according to which con- 
trol is needed. The illustrations on a previous page ‘showing 
this control in both forward and rear positions show a short 
hall-topped lever, immediately below the control levers, which is 
the locking means for anchoring the control into one of two 
sockets fixed on the side of the car. This ball-top lever con- 
trols a tongue which fits the socket and with the lever vertical 
the tongue is free to enter or leave but when the lever is clamped 
down the tongue is locked in either socket. 

This dual control calls for two sets of pedals in the floor, and 
to prevent the non-used set being used a suitable box is provided 
which covers them. : 

This model has the new horizontal control which the Grinnell 
company is using on both of its other models. With this short 
horizontal lever a progression of forward movements gives the 
four speeds ahead, and the fifth speed is furnished for specially 
fast running, 21 to 22 miles per hour, and when this is used, the 
controller handle has to be held in the fifth position and as soon 
as the holding force is removed it immediately returns to fourth 
position which is 18 miles per hour, a speed sufficient for or- 
dinary use. A feature of the control is the automatic cutout 
accomplished by the service brake pedal in that depressing the 
pedal cuts off the current irrespective of the position of the 
controller handle, and before any speed can be engaged the con- 
troller must be returned to neutral and moved progressively to 
the different speeds. 

All Grinnell models for next season carry the thin plate U.S. L. 
batteries of the non-wash type, there being sufficient mud space 
below the grids to care for all of the active material in the plates. 
These batteries are given a guarantee of 10,000 miles use within 
2 years, and by fitting a new set of plates at that time an ad- 
ditional 2-year guarantee of 10,000 miles may be had. 

Not a few body details have been improved for next year. 
In the French brougham window space is considerably larger 








Bailey model F two-passenger roadster 
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Three models of Woods’ electrics for 1914; looking from the top 
of the page, the three models are known as 13-32, 13-34, 13-33 
and sell for $3,000, $3,100 and $3,200, respectively. At the bottom 
of the page an interior view of model 13-35 is shown; the exterior 
of this car is the same as model 13-34. The price is $3,000. The 
Woods line includes a new runabout type illustrated on one of the 
opening pages of this article 
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than heretofore; anti-rattlers are used on all windows including 
doors and windshields; the door windows have mahogany sashes. 
which ate not affected by the weather and these sashes rest on 
knife-blade supports which exclude any water. In the new wind- 
shield scheme there are two upper glasses. The outer glass. can 
be set at any angle to prevent rain or sleet fogging the inner one, 
thereby giving a clear-vision effect; and if necessary for venti- 
lation both can be opened at any angle. The lower half of the 
front glass drops out of sight. 

Chassis lubrication has been cared for by the addition of grease 
cups to all working parts such as springs, steering parts and 
universal joints. 

Attention is given Grinnell equipment in that all models. carry 
the Sangamo ampere-hour meter; speedometers in which the 
drive is‘taken from the armature shaft, and a complete lighting 
equipment. 

Model S, a new five-passenger brougham, is made with 100- 
inch wheelbase and fitted with 34 by 4.5 Motz tires. 

Model K, the only carried over model, is a four-passenger 
hbrougham 94-inch wheelbase, and 34 by 4 tires. This model uses 
a double-reduction drive between the motor and rear wheels 
whereas in the other two models shaft drive with single reduc- 
tion is used. Two universal joints are used in the propeller shaft 
of all models. A comparatively low speed Grinnell design of 
motor is used, its working speed being 900 revolutions per minute. 


Ohio Electric Vehicle Co. 


Ohio electrics, in three models, practically enter the 1924 sell- 
ing year with no appreciable change. Designated as models O, 
M and. Y in 1913, they will be known as models 40, 50 and 60 
respectively for 1914. The chassis has a wheelbase of 98 inches 
and standard tread. Two of the body types, namely, models 50 
and 60, have the double-drive feature which was used by the Ohio 
company this year. Model 40 is a single-drive car, its front 
seats being pivoted so as to turn in any desired direction, same 
as used in the other two models. 

In the bodies, the most noticeable difference is in the use of 
sashless windows instead of the framed variety fitted to the cars 
in 1913. The glass plays in felt-lined grooves in the window 
casings. The bodies as a whole are well finished and upholstered 
and conform to the general trend of design for this class of 
vehicle. Sheet aluminum is used in the making of the bodies, 
the roof being a single sheet. Besides the usual long list of 
equipment within the luxurious bodies, the new Ohio models are 
furnished with electric heaters for the winter. These heaters, 
one of which is placed in each of the front seat pedestals, instead 
of being placed along the front in tube form as heretofore, are 
of the resistance type. 

The chassis embodies an overhung cold rolled pressed sivel 
frame of channel section suspended on semi-elliptic front and 
three-quarter elliptic rear springs. The front axle is a drop- 
center I-beam and the rear axle is of the floating construction, 
the weight carried on the housing. Hess-Bright ball bearings are 
used throughout the axle and wheels. 

A special feature of the Ohio chassis construction is the sus- 
pension of the motor by a ball-and-socket joint amidships of the 
frame. The torque tube inclosing the drive shaft fastens rigidly 
to the end plate of this motor through a yoke. At the rear end, 
this torque tube bolts to the rear axle housing, thus the rear axle, 
drive shaft and its housing and the motor form one rigid unit. 
There are no universal joints in the drive shaft in this con- 
struction, the motor’s ball-and-socket mounting allowing it to 
align with the rear axle at all times. With this direct-shaft con- 
struction, the reduction between motor and rear wheels is 4 to Tf. 
The motor is a slow-speed, series-wound type of exceptionally 
large size. 

3attery equipment on the new Ohios shows no change over the 
present cars. The standard equipment is forty cells, 13-plate 
Exide. Non-wash jars are used, making it unnecessary to wash 
them out during the life of the plates. When specified, Edison 
battery is furnished at an additional cost. The battery is car- 
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ried in the usual compartments front and rear. Double external 
contracting brakes act on the rear wheel drums. All models are 
equipped with an automatic current cutout on the emergency 
brake. When the pedal is pushed downward applying the 
brake, this operation automatically cuts out the current to the 
motor. After the brake is released, the power is not auto- 
matically turned on again, however, the car remaining still until 
the controller is brought back to neutral, after which it operates 
as usual. 

Ohio electrics are fitted with either 34 by 4.5 inches special 
electric pneumatic tires or 36 by 4.5 inches Motz cushion tires. 
These sizes remain unaltered as compared with 1913 models. 

The control of the Ohio is unique in that a small hard-rubber 
disk replaces a control lever. This disk is mounted on the end 
of the controller and is turned in either direction from a neutral 
point to give forward and reverse speeds. Besides the speed- 
regulating disk, the control head embodies within it integrally a 
bell button for warning signal, the controller lock button, and 
magnetic brake button. All of these are so close together on the 
control head that their operation by the left hand is a simple 
matter, leaving the right hand free for operating the horizontal 
steering lever. In the double-drive models, the control and 
steering lever are in duplicate as well as the pedals. The steer- 
ing lever not in use swings down against the body and out of the 
way. The steering post is carried on ball bearings, making 
its operation possible with the minimum of effort. 


Rauch & Lang Carriage Co. 

Progress in the R. & L. electrics is best evidenced by the in- 
troduction of worm drive used on all types with the exception 
of the town car, which maintains its present silent chain and 
bevel gear form. The worm-drive adopted is that in which the 
worm is mounted above the wheel, in other words, above the 
axle, leaving more axle clearance than is possible with a bevel- 
driven vehicle. With this new type of rear axle, it is possible 
to use a relatively high-speed motor in that a gear ratio of 8.6 
to I is possible at the axle, this being the only gear reduction 
needed, the introduction of the worm thus marking the final 
chapter in the use of double-reduction systems between motor 
and rear wheels by this concern. The new rear axle has been 
made an engineering job. The straight-type worm is carried 
on annular bearings before and aft and at the rear of the worm 
are two-ball thrust bearings. The worm is a five-thread type 
and the wheel a phosphor bronze ring type. Both are carried 
in a cast-steel casing forming the differential housing and into 
this the two nickel steel axle tubes are secured. End thrust 
bearings for the differential are carried. 

Next in importance to the general introduction of worm drive 
is the new coach with dual control which the company is list- 
ing, this model being a five-passenger type with steering from 
either the front seat alone, from the rear seat alone, or from 
both seats by the R. & L. dual system. As a dual control it 
lists at $3.200, with front or rear lever control at $3,100 and with 
front wheel control $3,150. In the dual control car there are 
two complete sets of control units but a safety precaution in 
the front-seat system is that the controller handle is mounted on 
the seat, which is a revolving type so that if the seat is in any 
other position except facing straight forward the drive is cut out. 

In addition to its coach model there is a complete line of R. 
& L. vehicles ranging in price from $2,600 upwards. The open 
roadster is listed at this figure. Next comes the closed roadster 
with a coupé-design of body and listing at $2,800. Then comes 
the demi-brougham at $2,800, the brougham at $2,950 and last the 
coach already referred to. 

The details, control, etc., of the 1914 R. & L. chassis were de- 
scribed and illustrated in THe AvutomopiLe for September 18 
and the cursory review of the chassis that follows serves only 
to draw attention to the leading factors. 

Use is made of a bottle-neck pressed steel frame on which the 
motor is mounted just in advance of the rear springs and in 
such a way that its axis declines slightly forward in order to 





g 





— 


PCR EI eer ae ecg Aye SI 


i 





TH ane PRM GOP LE 


OR RS Tk 





OS sO i NE ea 8 Pr 














Lower Middle—Rauch & Lang worm-driven chassis used on the 
brougham illustrated in Fig. 36. Motor suspension, rear axle con- 
struction and bottle-neck frame are the features worthy of notice. 

Bottom—Rauch & Lang motor and transmission system. This 
shows the motor and drive more in detail. The service brake is 
shown at the extreme left of the motor; the drive shaft has two 
universals, while the propeller shaft is mounted above the worm 
gear 

Top—Rauch & Lang worm-driven coach, fitted with 33 by 4.5 
pneumatic or 36 by 4-inch cushion tires at the option of the buyer. 
Full choice of control is given; the car may be had with either 
front, rear or double control. Its price with the latter Is $3,200, and 
with single control it lists for $3,100. 

Upper Middle—This cut illustrates the new worm-driven 
brougham made by the Rauch & Lang company to supply the grow- 
Ing demand for this type of drive 
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Buffalo runabout. The wire wheels are special equipment 


give a straight-line drive through the propeller shaft to the axle. 
Two universals are used in the propeller shaft. The frame, in 
addition to being narrowed in front, is dropped in advance of 
the axle, thus exemplifying all of the latest tendencies in frame 
design. 

The controller affords two starting speeds and four forward 
and reverse speeds. Ordinary running is done on the fifth speed, 
the sixth giving 20 miles per hour. 


Standard Electric Car Co. 


The Standard company is building but one type of electric 
vehicle and concentrating its efforts on this type, which is built 
in two-passenger roadster style with a 91-inch wheelbase, listing 
at $1,785, and also a four-passenger coupé with 96-inch wheelbase 
at $1,990. The chassis is a conventional layout with a pressed 
steel drop frame, the drop in front of the rear axle. This frame 
is supported on semi-elliptics in front and three-quarter elliptics 
in rear. The highspeed motor is located approximately midway 
of the axles, and the double-gear reduction used this year in 
the rear axle is continued, the first reduction being by bevel 
gears and the second by spur gears. No change has been made 
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in the battery equipment, which consists of thirty cells Hycap 
Exide eleven-plates to the cell. 

Standard bodies differ only in detail from those of 1913. They 
are practically of the same size and weight but improved in that 
concealed hinges for the doors give the outside a cleaner appear- 
ance and eliminate troubles of exposed hinges which arise from 
rusting and chipping of the paint. Sashless windows are now 
used on both models. 

Tire equipment is the same as this year, namely Goodyear 
electric types 32 by 3.5 in front and 33 by 4 rear. When Motz 
tires are used 34 by 4-inch size are fitted. 


The Tiffany Electric Co. 


The Tiffany Electric Co. will continue to manufacture the 
distinctively designed car which was formerly known as the 
Flanders electric in exactly the same form and with a change in 
name only. The Tiffany is offered in one model only—model M-2 
—and with a wheelbase of 100 inches and a tread of 56 inches 
provides seating for four. The body is of the coupé design and 
the rear seat passengers face forward while those forward face 
the rear. No swivel seats are provided. 

The chassis design is peculiar in that the series wound motor 
is directly attached to the rear axle. The drive is direct and does 
away with universal joints. The Tiffany uses a worm gear, the 
Tiffany company owning the patents of the Wallwork Worm 
Gear Co. The worm is mounted below the worm wheel and is 
bathed in castor oil at all times. Two Hess-Bright annular 
ball bearings carry the motor and at the same time take the thrust 
of the worm. The motor is set at an angle of 41 degrees. 

The frame is overslung and mounted on overhung one-quarter 
elliptic springs. The front axle is tubular, and the three-quarter 
floating rear axle has a cast-aluminum housing. Both service 
and emergency brakes are internal expanding, manually operated. 
The Tiffany takes 33 by 4-inch electric pneumatic tires, Motz 
being furnished optionally at $100 extra. 

The drive is from the rear seat, a steering lever and drum con- 
troller being provided. The latter furnishes six forward and 
reverse speeds. The battery, which is of Willard make, has an 
ampere hour capacity of 135 and gives approximately 75 miles on 
a charge. There are thirty cells, eleven plates to the cell. 
Twenty cells are carried in the front and ten cells in the rear. 
Each tray, of which there are six, carries five cells. No change 
has been made in the battery support. The Tiffany electric 
sells for $2,500. 


Ward Motor Vehicle Co. 


The Ward Motor Vehicle Co., New York City, will enter the 
pleasure vehicle field. A new chassis, embodying many new 
and radical features in Ward chassis has been designed, and 
experimental models tried out. What first strikes one in the 
chassis is the low drop frame, only 18 inches from the ground. 





Tiffany brougham, showing body suspended equally between front 
and rear axles 
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This frame is connected to the front axle by the conventional 
semi-elliptic springs, but in the rear a brand new form is used. 
Back in the old coaching days such springs were used. Long 
leaves extend to a standard shackle in front of the axle, but as 
the spring extends to the rear, it curves upward until it doubles 
back and forms a complete semi-circle. Here in place of the 
long leather straps which our forefathers used, the Wards have 
placed a business-like shackle of sufficient length to give the 
spring full freedom. The leaves of the spring on the upturned 
portion are cut away on the opposite side to those on the straight 
portion because at this part the spring is superimposed. 

The battery is carried at the extreme front of the chassis, but 
behind the front axle. The battery cradle is as low as the mini- 
mum clearance of the car allows, which with the low frame 
gives the car a very low center of weight. It is planned in 
the pleasure car to cover the forward portion of the battery 
with a French hood, while in the commercial designs the space 
above it is used as part of the loading space. 


The Waverley Co. 

Waverley electrics are in five models for next year, these rang- 
ing in price from $2,800 to $3,500. Of these five, two may be 
classed as 1913 models with improvements and three brand new 
1914 types. Looking at the three new models which naturally 
represent the trend of progress with this concern, they are as 
follows: Front-drive, four-passenger car, $2,900; rear-drive 
four-passenger car, $2,800; and the duplex-drive brougham, 
$3,000. The exterior lines of these three new models are identical. 

The two carried-over models, one a five-passenger limousine 
at $3,500, and the other a four-chair brougham at $3,250, contain 
several improvements over their predecessors of this year. In 
the limousine the body is hung much lower, and the left hand 
door instead of being opposite the right hand door has been 
moved forward in front of the driver’s seat, thus giving plenty 
of room for the driver to enter and leave the car. The seat at 
the right of the driver, instead of being a sliding and folding 
one, is now a pedestal style in all respects similar to that of the 
driver. The decks covering the battery are now changed being 
3 inches lower than formerly and different in their lines. 

In the Waverley chassis the battery equipment all through has 
been slightly increased over that of this year. This year there 
are forty cells of battery but for 1914 forty-two cells are fitted 
with either eleven or thirteen plates per cell. The three new 
1914 models are adapted to take sixty cells of Edison A-4 battery 
and the two carried over models sixty cells of Edison A-6. 

No change has been made in the speeds of these models over 
those of this year, the limit being set at 20 miles per hour on 
hard level roads. These cars are all built for the use of solid or 
cushion tires, but an option is given the buyer on pneumatics, 
solid, or cushion. 

















Broc double drive model 36. Price $3,200 
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Top—Model 106 Waverley front and rear drive brougham. Middle 
—Model 104 front drive, four-passenger Waverley. Bottom—Model 
108 five-passenger Waverley limousine > 


On the three new models the battery is entirely located under 
the hoods at the front and rear of the body, and no cells what- 
ever carried under the seats, thus providing for ready inspection 
and battery repair without removing any of the cells from the 
car. The battery compartments are lined with sheet rubber 
seccured in place by metal strips, this rubber serving as a slight 
cushion for the support of the battery and also protecting the 
running gear from acid sloppage. 

The Waverley method of transmission from the motor to the 
rear axle continues as at present, namely, silent chain reduction 
from the motor to the transverse propeller shaft and by her- 
ringbone gears from the propeller shaft to the rear axle. This 
location allows of a compact grouping of the drive units. 


Woods Motor Vehicle Co. 


The Woods company, has not yet announced its full line for 
the coming year, the only new model which up to this time has 
made its way to the market being a roadster. This car was first 
introduced a few weeks ago. It is a-three-passenger car with 
a 92-inch wheelbase and is listed at $2,500 with complete equip- 
ment. The battery is carried in two sections, one in front and 
one in the rear of the chassis. The steering is by lever on the 
left side. Firestone dual-tread tires are used, the sizes being 34 
by 3.5 inches in front and 38 by 4.5 inches in the rear. The 
rest of the Woods line for 1914 will be announced later. 
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1,000-pound Kentucky delivery oa 


Anderson Elect. ic Car Co. 
Full line 1,000, 2,000, 4,000, 7,000 and 10,000-pound loads. 


HE policy of the Anderson company in its Detroit trucks 
and delivery wagons for I9gt4 is a fixed one, so far as 
production is concerned, and will mark the entry of this 

concern, which has been a leader in the production of passenger 
electrics, into the truck field in earnest. 

Hand in hand with this new policy is the announcement of an 
entirely new line of vehicles including five capacities. All of 
these incorporate the new Anderson features of design. This 
‘group of models divides itself into two groups, shaft drive and 
chain drive. The two shaft-driven models are the 1,000 and the 
2,000-pound types, the others chain driven. The chassis layout 
in chain-driven and shaft-driven types is alike and quite dif- 
ferent from the present models. The battery is mounted under 
the frame amidships, but divided into two trays, one at the right 
side, the other at the left and with sufficient space left between 
them to accommodate the propeller shaft, the motor being lo- 
cated ahead of the battery and between its forward end and 
the front axle. In the shaft-driven types the propeller shaft 
connects direct with the rear axle, using two universal joints 
and having but one reduction, namely at the axle. In the chain- 
driven models the propeller shaft transmits to the jackshaft 
located immediately in rear of the battery, and thence power is 
transmitted by side chains. 

The Anderson company is grouping the controller, electrical 
instruments and lamps under a short curved bonnet in front of 
the dash, where they are well protected, well removed from the 
battery and most accessible, in that raising the hood discloses 
them all. 

The merit of the new chassis arrangement is that the entire 
electrical system is grouped into a small space scarcely 4 feet 


Fritchle 1,000-pound delivery 


Vanauken 1,000-pound wagon 


square, that is, the wiring from the battery, the electric motor 
and the controller. So grouping all of these essentials cuts 
down the amount of copper wiring and consequently 
the voltage drop between the battery and the motor. But you 
can add another advantage to these grouping systems, namely, 
that the motor is entirely taken away from under the load 
platform, so is practically all of the wiring and the possibility of 
cither suffering damage due to breaking through of the load 
platform or liquids leaking through is eliminated. 

Dividing the battery adds to its accessibility as well as insures 
better attention. In the larger models, the battery is mounted 
in trays carried on rollers so that when the side of the battery 
box is opened, forming an extension platform, the battery tray 
can be pulled out onto this platform for inspection, for filling the 
cells with water and for testing. 
prevent 


reduces 


On each door is a catch to 
the battery rolling off the door-platform and when 
necessary to entirely remove the battery this catch may be re- 
leased and the battery rolled onto a truck or repair platform. 

A departure in Anderson construction is that of using pressed 
steel frames in the chain-driven models, the side members of the 
frame being bottle-necked or narrowed in front to reduce the 
space needed in maneuvering. On all models the horizontal type 
of controller is mounted under the steering wheel, the latter 
being on an inclined column. On the steering wheel is a cutout 
switch. 

Double mechanical brakes are fitted to all models. On the 
shaft-driven types there are double rear axle brakes, one set in- 
ternal expanding the other set external contracting. On the 
chain-driven models the service brakes are contracting ones on 
the jackshaft and the emergency ones expanding types on the 
rear wheels. The emergency brakes are interconnected with the 
controller and when applied cut out the current making it neces- 
sary to bring the controller back to neutral before the current 


























M. C. delivery type 


Commercial truck panel design 


Commercial truck stake truck 
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mprovements and Characteristics 
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One thousand-pound Kentucky type 


can be brought on. This brake has a ratchet for holding the 
brake applied. 

The general equipment includes hub odometers and_ solid 
tires 

Edison battery is regular equipment on all models, the A-6 
cell being used on the ton vehicle, having sixty cells with an 
ampere-hour capacity of 225; the A-8 cell on the 2-tonner with 
300 ampere-hour capacity; and the A-t1o cell in the 3.5-tonner. 


Atlantic Vehicle Co. 
In five capacities, 1,000, 2,000, 4,000, 7,000 and 10,000 pounds. 

One new model has been added to the four 1913 Atlantic types 
for next season’s market, this being a new 1,000-pound model 
brought out two months ago, which, taken in conjunction with 
the present models with capacities of 2,000, 4,000, 7,cOo, -and 
10,000 pounds, gives a well rounded-out line. 

The new 1,coo-pound model is a shaft-driven type employing 
a bevel reduction at the rear axle and marks the début of this 
company in the shaft-drive field. An option of battery location 
is permitted. The battery may be mounted under the driver’s 
seat as now employed by one large maker of electric vehicles, or 
it may be mounted beneath the floor if the purchaser so desires. 
The battery equipment is either forty-four cells Exide or Edison 
A-4 or A-6 cells according to the requirements of the purchaser. 
This new model has a speed of 18 miles per hour empty and 15 
miles per hour with load. The motor suspension is a three-point 
one and transmission from it to the axle is through a conven- 
tional propeller shaft with two universals. A new departure in 
frame construction is that of using pressed steel side members 
which are narrowed towards the front in order to reduce the 
diameter of the circle in which the truck may be turned. Timken 
axles are fitted. The tire equipment is 36 by 3 all around, with 


Walker 1,000-pound delivery 


Ward delivery type 


Goodrich or Goodyear solids and with the Motz cushion recom- 
mended. 

On its carried-over models, namely, 2,000, 4,000, 7,000 and 10,- 
000-pound types, few if any changes are noted and the prices are 
practically the same as this year. Approximately 15 per cent. 
greater mileage per battery charge is listed, due to reductions in 
chassis frictions, this being due to closer workmanship and bet- 
ter mounting of bearings, etc. 


Argo Electric Vehicle Co., Saginaw, Mich. 
1,000 and 2,G00-pound types. 

The Argo motor vehicle made in two chassis capacities, namely, 
1,000 and 2,000-pound type, is designed to take three types of 
bodies for each chassis, namely, open express, platform stake and 
closed panel. 

These vehicles now use an interlocking arrangement between 
the controller and the brake whereby the application of the 
brake cuts out the current. Tires are generally larger on both. 
The company is retaining the Western-Mott design of axle 
which it has used during the present season, but these axles are 
being strengthened for next year. 

A complete double set of internal expansion rear wheel brakes 
is used. On the 1,000-pound model the brake drums, 12 inches 
in diameter and 4% inches wide, accommodate the two expanding 
sets of shoes which are 1% inches wide each, yet these drums 
are practically light, weighing but 14 pounds each. On the ton- 
model a similar brake arrangement is provided using 14-inch 
drums with the same face width and accommodating the same 
size of expanding shoes, these drums however weighing 19 
pounds each. 

On the 1,000-pound wagon 34 by 3-inch tires are regularly 
fitted and on the ton-vehicle 35 by 3%. It is Argo policy to 








hihan Somat 
———— see, 
PASTEURIZED MILK LABORATORIES 


MAIN STATION 348 EAST Gat 


























Baker 1,000-pound wagon 


Atlantic 2-tonner 


Ward delivery 





THE AUTOMOBILE 




















October 23, 1913 












































Baker 3.5-ton stake type above. General Vehicle chassis with coal 
body, below 

furnish special electric solid tires or special electric cushion 

types according to the option of the buyer and although the 

company does not recommend the use of pneumatic tires these 

are furnished at the request of the purchaser. 


Baker Motor Vehicle Co. 
1,000, 2,000 4,000 and 7,000-pound sizes listed. 

The program of Baker electric trucks, as far as it is possible to 
show in our specifications tables, includes four chain-driven 
models with capacities of 1,000, 2,000, 4,000 and 7,000-pound 
capacities. These vehicles are all alike in general chassis lay- 
out, using the underslung battery and single motor with drive 
from the motor to the countershaft through silent chain and 
from the jackshaft to the rear wheels through roller chains, 
these chains being enclosed in the heavier models. 

In fitting bodies the company pursues its well-established 
policy of fitting any style of body that meets the requirements 
of the case. This policy applies to its entire gamut of models. 

An optional battery equipment is listed of either lead or Edison 
cells, with the latter extra. The lead battery is made up of 
forty-two cells, generally arranged in six trays of seven cells to 
the tray. As the capacity of the vehicle increases the number of 


Baker 1,000-pound model 


Waverley 1,000-pound model 


plates per cell is increased, thus in the 1,000-pound vehicle nine 
plates are used, in the 2,000-pounder, eleven plates, in the 4,000- 
pound model, thirteen plates, and in the 7,000 ponnd-model, 
seventeen plates. When Edison equipment is fitted the cells 
change, the list for the capacities showing A-4, A-6, A-8 and A-1o 
cells respectively being used. 

All Baker vehicles are for 1914 fitted with pressed steel chan- 
nel section frame members. The front axle is an I-beam type, 
the rear one rectangular in section. 

Two sets of mechanical brakes are regular equipment, the 
customary location being a set of internal expanding brakes on 
the rear wheels and an expansion set on the jackshaft, with the 
exception of the 7,000-pound truck which has both sets expand- 
ing types on the rear wheels. 


S. R. Bailey & Co. 


Delivery wagons, 300-pound loads. 

Two styles of commercial vehicles, both practically the same 
as used this year, are listed for next season by the Bailey com- 
pany, one being the light service car which is the runabout with 
baggage-carrying facilities in rear of the seat and the other the 
300-pound delivery wagon mounted on the roadster chassis. Bat- 
tery mileage and speed are featured as leading points of con- 
sideration in both vehicles. The runabout fitted with 33 by 4 
electric pneumatic tires on the 2-D rims has a body with inside 
dimensions 42 inches high, 42 inches wide and 44 inches long. 
This vehicle is equipped with either sixty cells of A-4 or A-5 
Edison battery, the price being suited to the number of cells 
carried. 

The light service car is specially intended for use in telephone, 
electric light and power companies. It is geared to 20 miles per 
hour with a mileage radius of 60 to 80 per charge. 


The Borland-Grannis Co. 


1,500-pound type not yet ready. 

The Borland-Grannis company some time ago announced a 
1,500-pound delivery wagon in open and closed body styles, but 
as yet it has not begun the marketing of this model and owing 
to the pressure of its passenger vehicle trade may be compelled 
to defer it for some months. This vehicle is included in the 
specification tables of this issue. 


Buffalo Electric Vehicle Co. 


Two models, 1,500 and 2,000 pounds capacity. 

Buffalo electric trucks which have been built in 1,500 and 
2,000-pound models during the present season will continue in 
these capacities for 1914 with few if any changes incorporated. 
The same design of chassis used in both has several character- 
istics, the chief one being forming the motor as a unit with the 
back axle by entirely enclosing the short propeller shaft and 
having the housing for the shaft forming a rigid uniting element 
between the motor housing and the axle casing. The necessity 
for a universal joint in the shaft is obviated by securing a 
universal action in the propeller shaft where it unites with the 
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motor by an internal gear clutching, in that the forward end of 
the propeller shaft carries a pinion which engages an internal 
gear on the motor, the meshing of one gear with the other 
giving the necessary flexibility. 

The rear axle is a double-reduction floating type fitted with 
roller bearings. The front axle is a Timken product. The 
chassis combines in its makeup a pressed steel frame, semi- 
elliptic springs, and battery carried under the frame. Thin- 
plate lead batteries are used, forty-four thirteen-plate cells being 
used in the 1,500-pounder and forty-four fifteen-plate cells in the 
tonner. Buffalo vehicles are rated at 8 to 12 miles per hour with 
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Top, Atlantic 1,000-pound delivery with canopy top. Center, Atlan- 
Bottom, Atlantic 3.5-ton gate body 


tic 2-ton with electric hoist. 
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a 45 to 60-mileage range per charge. Mechanical braking is 
used, both sets being mounted on. the wheels, the service set 
expanding, the emergency set contracting and both pedal ap- 
plied. Tires are 36 by 3.5 S. A. E. standard. 


Commercial Truck Co. of America 
Full line 1,000, 2,000, 4,0C0, 7,000 and 10,000-pound capacities. 

The Commercial Truck Company’s line is practically the same 
as this year in that all of its models have been continued, these 
ranging from a 500-pound delivery wagon to a 7-ton truck, Their 
line includes the following chassis capacities: 500, 1,000, 2,000, 
4,000, 7,000, 10,000 and 14,000 pounds. A variety of drives are 
used on these vehicles, for example the 500 and the 1,000 pound 
wagons carry the motor under the chassis and drive by shaft 
to a worm-driven rear axle, the motor housing and rear axle 
being practically a unit, thereby eliminating the necessity of uni- 
versal joints. 

In the 2,000 and 4,000-pound models two motors are used for 
driving the rear wheels, one motor for each wheel, these driving 
through bevel reductions to internal gears on the wheel hubs. 
In the 7,000, 10,000 and 14,000-pound models all four wheels are 
drivers, each being equipped with its own motor which drives 
through a double reduction to the wheel hub. 

With the four-wheel drive construction differentials are 
eliminated, and front as well as rear wheels are used for steering 
purposes. The axles in those models are of forged steel and 
made in two sections, separated by a spacing member. The 
motors are held between the axle sections or arms. Using four 
motors or four wheels gives a very equal weight distribution. 

The C. T. models for 1914 will sell at a slightly reduced price 
as compared with this season. In this connection tires are 
generally larger and the company has standardized on 36 inch 
sizes for all models, the width of tire section being varied to 
meet load requirements. 


Couple-Gear Freight Wheel Co. 
5,000, 10,000, 12,000 and 14,000-pound capacities. 

Couple-Gear trucks continue to be manufactured with the 
motor incorporated in the wheel as formerly and for 1914 are 
listed in a variety of sizes ranging from 2,000 to 14,000 pounds 
capacity. The Couple-Gear Freight Wheel Co., in addition to 
supplying vehicles direct to the consumer, supplies its wheel 
unit to not a few concerns and large dealers who manufacture 
chassis to meet the requirements of the trade, the wheel con- 
struction giving every flexibility in this matter and making it 
possible to utilize parts of existing horse equipment by fitting 
a front axle unit comprising road wheels with driving motors 
and necessary battery equipment and control facilities. 

The possibilities of the couple-wheel construction have been 
demonstrated in New York and Boston where the two-wheel 
tractor construction has been adapted to 5 and 6-ton loads, 
utilizing the horse equipment minus the front axle. For loads 
































Two G. M. C. motor types with battery located under and in rear of seat 
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Top, Waverley delivery type with driver’s cab. Center, Two-ton 
Waverley for brewer. Bottom, Waverley 3.5-ton express body 


ranging from 2,000 to 5,000 pounds, drive through two wheels 
is sufficient, but for capacities from 6,000 to 12,000 pounds all 
four wheels are used as drivers. 

The wheel motors used in all capacities are rated at 3 horse- 
power and control is through five forward speeds and an equal 
number of reverse. Service brakes are external types operating 
on each wheel, the drum diameters measuring 17 inches with 24 
inch widths. The emergency brake is a controller type. 

Chassis constructions are practically standardized and include 
semi-elliptic springs, I-beam frame constructions for chassis as 
well as tractors, etc. It is almost impossible to give battery 
equipment as this is generally suited to the requirements. On 
the 7-ton four-wheel-drive tractor forty-eight cells of lead 
battery containing twenty-five plates to the cell are used. This 
battery is divided into six trays of eight cells each, and may be 
carried either under or over the floor board. On the standard 
four-wheel-drive chassis for 10,000 pounds standard equipment 
is forty-four cells, divided into six trays, two with four cells 
each and four with eight cells each. 

A new arrangement has recently been brought out by the 
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Couple-Gear Co., known as its low-body vehicle, in which the 
floor of the body is 40 inches from the ground and the floor of 
the driver’s cab but 28 inches. The driver sits in advance of 
the front axle and the battery is swung beneath the frame and 
between the axles. This new body arrangement gives an even 
distribution of weight over the four driving wheels. This 
vehicle, with a 3 1-2-ton dumping body, illustrated herewith, uses 
but 96-inch wheelbase and its overall height is 7 feet 3 inches. 


Fritchle Auto and Battery Co. 
Oxe 1,000-pound model. 

This Denver concern for 1914 continues its policy of 1913 by 
carrying over its 1,000-pound delivery wagon, the only vehicle 
it manufactures. This wagon has been quite overhauled, having 
gone through the transition from a chain-drive type to a 
shaft-drive variety with a bevel rear axle. It has also been im- 
proved in that it is regularly shod with 34 by 4 tires instead of 
32 by 3.5 sizes used this year. 

The Fritchle has since its inception been a user of its own 
batteries and motors, the battery being a lead type of thirty-two 
cells with 160 ampere-hour capacity and affording a mileage of 
50 to 70 per charge. The battery weight is 900 pounds. 


General Motor Truck Co. 


Eight sizes, 1,000, 2,000, 3,000, 4,000, 6,000, 8,000, 10,000 and 12,000-pound 
toad capacities. 

G. M. C. trucks are continued for next year along the same 
lines of design and production as this year and as has been fol- 
lowed since their inception. The company aims at producing 
these machines to meet the requirements of the customer rather 
than making the buyer’s business fit the truck. To make a line 
of electric trucks adaptable to varied industries is no easy task 
and in solving the problem the G. M. C. people list eight models 
all fitted with a selection of three wheelbases giving a gamut of 
twenty-four capacities from which to select. 

The capacity list rises in regular steps from 1,000 to 12,000 
pounds as follows: 1,000, 2,000, 3,000, 4.000, 6,000, 8,000, 10,- 
ooo and 12,000. The three wheelbases are nominally known as 
A, B and C. Wheelbase A is the shortest and suited for heavy- 
weight merchandise such as steel billets, etc.; wheelbase B is 
medium, suited for such merchandise as flour, etc.; and wheel- 
base C is the long: one needed in furniture trucks, paper box 
trade, etc. 

The G. M. C. company has had two objects in view in its 
design of truck, firgt-the garage caretaker whto has to look after 
the truck each evehing and second the driver who controls it 
while at work. For the sake of the caretaker or.garageman the 
battery is located high, under the seat, where it' is accessible, 
easily inspected, easily filled with water and accessible for cell 
testing. The amount of battery equipment and the make of 
battery are determined by the buyer and the services to be 
given, the price being based on the equipment necessary. Fre- 
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Atlantic 5-ton type with special body 


quently the company experiments for some time on the most 
satisfactory battery equipment in case of large installations. 

G. M. C. trucks all carry special electric solid or cushion tires 
according to the field of activities. In some cases the tire equip- 
ment is slightly larger than this year and in others it is not. 


General Vehicle Co., Inc. 
Six capacities, 750, 1,000, 2,0€0, 4,000, 7,060 and 10,000 pounds. 

The six capacities of General Vehicle trucks and delivery 
wagons for next season represent carrying capacities from 750 
pounds to 5 tons, the exact range including: 750, 1,000, 2,000, 
4,000, 7,000, and 10,000-pound machines. Of this list the 1,000- 
pound shaft-drive vehicle is the only new one, this being 
radically different from previous models in that it represents the 
introduction of shaft drive with a worm type of rear axle, and 
incorporates still another innovation in that the battery is car- 
ried under a forward hood, occupying the same position as the 
motor in a gasoline car. It is fitted with solid tires and carries 
the various improvements which are being incorporated in the 
1914 chain-driven models of the company. 

Turning to the change of the models which are as mentioned 
above, several improvements are noted. To begin with the con- 
troller is now housed in an indestructible and fire-proof metal 
box. On this box is a new cutout switch in the form of a re- 
movable handle from 4 to 6 inches long, which handle the driver 
can remove when leaving the truck, thereby preventing tampering 
with it or further preventing irresponsible persons starting the 
vehicle in the driver’s absence. This cutout removes the possi- 
bility of the vehicle being started when charging in the garage 
and further permits of mechanics working on the controller 
when the vehicle is being charged. 

A further improvement is that the wiring is now carried in 
metal conduits, thus protecting it from water, acid or mechanical 
injury and at the same time eliminating the possibility of 
grounding the battery due to an injured wire. To this can be 
added the facility of replacing any damaged wiring without the 
necessity of removing the body or any other part of the vehicle. 

Hand in hand with wiring improvement is that of using cart- 
ridge fuses in the lamp circuits in place of the open fuses used 
in the past. The cartridge type is safer from a fire standpoint 
and is easy to replace without any danger to the mechanic. 
Still further these new trucks are fitted with a plug receptacle 
for the portable or trouble lamp, the advantage being that the 
garage mechanic with this plug receptacle is enabled to quickly 
connect the portable lamp, without having to use the head or tail 
lamps for this purpose as in the past. 

Looking towards the chassis other improvements are noted. 
Grease cups are more numerous, these being added to the spring 
shackle bolts, and their presence should add 100 per cent. extra 
wear to spring eyes and bolts. 

From the driver’s point of view the equipment with an emer- 
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gency is especially appealing particularly in the heavier 
capacity machines in that it is an added safeguard when coast- 
ing down severe grades and tends to discourage the practice of 
some drivers using the controller of the brake which often re- 
sults in damaging the controller as well as the motor and the 
battery. 

For the driver’s convenience a sheet steel tool box has been 
added and is mounted under the rear of the chassis where it is 
accessible to the driver without his having to interfere with 
any other part of the car. 

With the exception of these chassis refinements the chain- 
driven vehicles are continued practically as in 1913. Their bat- 
tery equipment is the same; their load capacities remain un- 
changed; their rated speeds are as at present; and the general 
scheme of layout has not been altered. 


Kentucky Wagon Mfg. Co. 
Urban trucks in 1,000, 2,000, 4,000 and 7,000-pound sizes. 

Four models of Urban vehicles are listed for next year with 
capacities of 1,000, 2,000, 4,000 and 7,000 pounds, these capacities 
being the same as those of the 1913 vehicles. A few changes 
have been made, the battery equipment being the same, chassis 
details not having been altered and no changes in the method of 
driving being noted. These vehicles are characterized by pressed 
steel frames and driving from the motor to the countershaft by 
silent chain and by roller chain from the countershaft to the 
rear wheels. As usual with jackshaft construction the service 
brakes are contracting types on the ends of the shaft and the 
emergency brakes internal expanding types on the rear wheels. 

Batteries mounted beneath the frame have the battery box 
covered on top with a metal cap which is provided with a 
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Top and center, New Couple Gear coal type with low driver’s seat. 
Bottom, Commercial Truck 7-ton coal truck 
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Top, Waverley 1-ton chassis. Center, two views of Argo chassis, 
showing location of batteries and also two types of steering wheels. 
Bottom, Buffalo 1,500-pound chassis 









Showing wiring improvements on new General Vehicle and removable switch handle on controller box 





capped vent hole, making it water proof. Between the battery 
and this metal cap is an insulating board and the sides and bot- 
tom of the tray are wood to prevent the possibility of battery 
grounding. Battery accessibility is furnished having the battery 
box side in the form of a door which when swung outward and 
down is supported by folding braces and permits the battery 
parts to slide out on greased metal strips. Openings between 
the floor boards are provided for battery ventilation, these being 
readily closed in cold weather by inserting wood filling strips 
provided for the purpose. 

A lead battery equipment is listed giving a mileage of 35 to 
40 on the 7,000-pound vehicle, 40 to 45 on the 2,000 and 4,000 
types, and 45 to 50 on the 1,000 wagon. Thirteen-plate cells are 
used in the 1,000 and 2,000 pound machines, fifteen-plate cells 
for the 4,000-pound wagon, and twenty-one-plate cells for the 
7,000-pound type. 

Chassis constructions have been standardized by this company, 
these including S. A. E. wheel sizes for the tire equipment. 
Semi-elliptic springs are regularly used, all road wheels are 
carried on roller bearings, and ball bearings are used for the 
motor and jackshaft. 

The controller handle is mounted under the steering wheel, 
and gives four forward speeds and two reverse on all models. 
Service brake control rests with the pedal at the right of the 
steering column and that for the emergency brake in a lever 
located in the center of the control deck. 

These vehicles are equipped with ampere-hour meter and hub- 
odometer. The ampere-hour meter, controller, resistance, and 
electrical connections are readily accessible on removing the alu- 
minum floor boards and the dash panel. 


Van Auken Electric Car Co. 
Two models, 750 ana 1,000-pound loads. 

This new Hoosier concern located in Connersville is making its 
début, with two delivery types, a 750-pound machine and a 1,000- 
pound vehicle, both alike in general features of design and are 
conspicuous with shaft driven and worm reduction at the axle. 
Hycap-Exide battery is located under the channel steel frame- 
work, and is divided into two trays of eight cells each. Part of 
the battery is carried under the front of the car and part under 
the rear. The battery is listed with a 45-mile radius per charge 
at a speed of 12 miles per hour, the fourth or high forward 
speed. ‘ 

The Van Auken vehicles are both made with 80-inch wheel- 
bases, carry 2-inch solid tires and are designed to turn in a 
circle with a diameter of 30 feet 6 inches, making maneuvering 
on streets free from the use of reverse when making a turn. 
There is but one set of mechanical brakes, a service set being 































im 


aie 


= 
IIE as be 


at 26 Te 




























% 
) 














October 23, 1913 THE AUTOMOBILE 769 


external bands acting on rear wheel drums in the usual manner. 
The 750-pound vehicle is a closed type and the 1,000 pounder 
an open one. Both list at $1,000. 


M & P Electric Vehicle Co. 


1,000-pounds deiivery is listed. 

This Detroit company is listing a 1,000-pound shaft-driven 
delivery wagon to take the place of its chain-driven type which 
was brought out early this year. The new model will in most 
respects follow the scheme of chassis layout incorporated in the 
original vehicle and which possesses several meritorious features. 
In this design the battery is divided into two trays, one under the 
frame at the right side, the other under the frame at the left 
side, and with space between the two trays for the propeller 
shaft, the motor being mounted forward of the battery trays 
and immediately in rear of the front axle. From the motor the 
propeller shaft transmits direct to the back axle where a worm 
reduction is used. It is fitted with a Gould battery, the wheels 
carry 30 by 2.5-inch tires and the speed is 12 miles per hour. 


Walker Vehicle Co. 


Complete line 1,000, 2,000, 5,006 and 7,000-pound sizes. 


The 1913 policy of the Walker company is being continued for 
1914 in that approximately the same series of vehicles is being 
listed for 1914 as appeared in 1913 with the possible exceptions 
of variations of 500 pounds in some rated capacities. For next 
year the capacities are, 1,000, 2,000, 3,000, 5,000 and 7,000-pound 
vehicles, all alike in using the Walker drive, namely that in which 
the electric motor is incorporated within the back axle housing 
and drives to both rear wheels through the Walker balanced- 
drive system, a feature of the design which has been used since 
the start of the company. 

In all of its vehicles an option of Edison or lead batteries is 
given with capacity a little large in the lead types, two cells being 
added in most of the models as compared with this year. The 
company lists an optional ampere-hour capacity this being de- 
termined by the service the vehicle has to meet. A 4-year guar- 
antee is given with the Edison battery equipment. 

Two sets of mechanical brakes are used. The service brakes 
being external types on the rear axle, the emergencies, internals 
on the same drums. The front spring suspension is a trans- 
verse type mounted over the axle. Pressed steel road wheels 
are used. 


Ward Motor Vehicle Co. 


Capacities range from 500 pounds up. 

The Ward electric made in five capacities, namely, 500, 1,000, 
2,000, 4,000 and 8,000 pounds capacity is continued in nearly every 
respect the same as it has been marketed this year. These 
models have been on the market within the present season and 
all of them will be continued. In one important respect all are 


improved by the use of larger tires on both front and rear wheels. 

The real 1914 innovation of the Ward line is the new 500- 
pound delivery wagon which is built with the driver’s seat mid- 
way between the axles and with one-half the body ahead of him 
and the other half back of him. The body is specially low, the 
floor being but 24 inches from the ground and the running board 
but 12 inches, a feature sure to be appreciated by drivers in 
house-to-house delivery work. 

In this new vehicle the battery is carried immediately in rear 
of the front axle, and the motor immediately back of the bat- 
tery, a position directly under the driver’s seat. The controller 
is under the seat, so that battery, motor and controller are well 
grouped. The drive from motor to rear axle is by shaft with 
two universals, the shaft being horizontal under load. The 
vehicle has a mileage of 50 per charge at normal speeds. Its 
wheels carry 30 by 2.5 solid tires. 

For next season the other Ward models will carry practically 
the same battery equipment, the same braking system, and run- 





























Walker 1,500-pound emergency wagons on top and Walker 1.5-ton 
delivery at bottom 
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Two typical types of General Vehicle trucks with gate bodies 
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ning gear details as used this year, and will sell at practically 
the same prices. , 

In general layout Ward vehicles follow the same chassis 
design using a single motor, mounted transversely. under the 


frame and in rear of the battery. Drive is by silent chain to the 
countershaft mounted on self-aligning annular ball bearings and 
thence by side chains. Timken axles are used. 

Ward vehicles are listed with a wide range of battery equip- 
ment including Ward-Philadelphia, Ward-Willard, lronclad- 
Exide, or Edison, the battery equipment in capacity being 
adapted to the truck work and its zone of operations. With 
lead equipment 42 cells are used, the number of plates varying 
according to the models, thus, the 500-pound carries eleven 
plates, the 1,000-pound, thirteen, the 2,000-pound, seventeen, the 
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4,000, twenty-three and the 8,o00-pound, twenty-nine. The signi- 
ficance of the word Ward in connection with two of the battery 
options offered is that the company assembles the parts of these 
respective batteries to meet their own requirements. 


The Waverley Co. 
1,009, 2,000, 4,000, 7,000 and 

Five Waverley models with these capacities are listed for next 
year, all of these being similar to this year’s models with the 
exception of the 1,coo-pound delivery wagon and the 1-ton truck. 
The 1,000-pound wagon has been completely overhauled and 
many improvements in design and construction made. The rear 
system has been made heavier as has differential gearing. The 
front axle is stronger and the car is generally more rvgged than 


Five sizes, 10,000 pounds. 





Specifications of Electric Commercial Trucks and Delivery Wagons for 191 




































































*Dual. **Three lengths, 14’ 5”, 147 11” and 15’ 9”. 





*** 16’ 2”, 16’ 6” and 18’ 
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Make 
, Load , TIRES Battery 
Name and Chassis Capacity Body Width Length Overall Wheelbase _ and Amp-Hr. 
Model Price > in P Style — a Length or ae Capacity 
ounds pace latform | o 
Front Rear Cells 
Argo, K-10...... $1,750 1,000 Open Ex..... 3’6” 7’6" 10’9” 86 34x3 34x3 Exide, 40... 138.5 
Argo, K-10...... 1,750 1,000 ON Pree 5’6” 86” 11’9” 86 34x3 34x3 Exide, 40... 138.5 
Argo, K-20...... 2,000 2,000 Open Ex..... 3’6” 8’4” 11°74" 96 35x3% 35x34 Exide, 40... 162 
Argo, K-20...... 2.000 2'000 Stake........ 5/6” 9/6” 12'7 1%" 96 35x3% 35x34 Exide, 40... 162 
Atlantic, 10B..... 1,750 - aero 3’4” @¢31° 140 102 34-36x3 34-36x3 Ontional.....) seers 
Atlantic, 3-€..... 2,000 oN 2 ere 5°5” 9/4” 151 103 34x3.5 36x4 Ex-Hy 44... 
Atlantic, | ER ERS <i aye ry 10’6” 176 115 34x4 36x3 Ex-Fiy 44....] «soe 
Atlantic, RS eee ER ee 6’ 17’ 194 135 36x5 40x4 Ex-Hy 44....|)  seeccess 
Meee, SE....5|  coeees |< a eer 6’ ig 208 144 36x6 40x5 Ex-Hy 44....| «cece: 
Bailey, E.........) «+--+ 300 |Open........ YS 2’10” 11’9” 106 33x4 33x4 Edison, 60.. 150 
BE Mescccecs| oenes 300 Delivery. 3’6” 3’8” 11’9” 106 33x4 33x4 Edison, 60.. 150 
Baker, X....... 1,900 ee 6} ladewautey b vanenede 2 ‘eautenas 10’11” 86 36x3 36x3 Ontional... 112-150 
Baker, O........ 2,300 eee | lvéeaweny 7 ‘Gewwedes - -mantnsaas 12’7" 102 36x3.5 36x3.5 Ontional... 140-225 
| ee ee ian kai yoo ‘ ee 6 Ol eee ae J welmatinde Ss “etek aiteeace wk 120 36x4 36x3 Ontional.... = 
aker, brea Aes } § Dae 0Of 6 awernscee FT ewncktews | econ eeen ae 137 36x6 38x4 Optional... 4-37 
I ekccsxul sows 1,500 oe ‘9" 7’6" 10’10” 93 34x4 34x4 Exide, 40... 112 
PE iwcsensl rere 1,500 ee 39” i 10’10” 93 34x4 34x4 Exide, 40... 112 
Buffalo, CCA... 2,200 1,500 Optional.... 474” 9’ 13’4” 102 36x3 % 36x3% Phila., 44 153 
Buffalo, CCA... 2,400 2,000 Optional..... 4’4” 9’ 13’4” 102 36x3% 36x34 Phila., 44 178 
| errr 1,645 1,000 Optional..... 36” 6’ 116” 90 36x2% 36x3 Yee er 
| ee 2,095 2,000 Optional.... 4’ 8'6” 12’9” 100 36x3% } 36x4 ie ee ee 
C.T | 2,725 4,000 |Optional... 4’2” 11’ 15’6” 116 36x5 36x3%* Ont. 42......) sees 
Ss ie 3,530 7,000 |Optional..... 5’ 12’ 15’ 115 36x31G* | 36x4* Cet. 42 ucceed ssees 
_ eae | 3,935 10 ,000 Optional... 56” 15’ 18’ 132 36x4* 36x5* Opt. 42.44. 
, | 
Detroit, 2-3 Sane i Be eer ee ae ee ee 10’ 14’9” 108 36x3 1% 36x4 Edison, 60.. 22 
peek, <2 rt ee he 11’ 16’ 128 36x4 | 36x314* lison, 60.. 301 
etroit, 7- Se tne 7,000 Dacia @réieaabe t 14 19’ 144 36x5 36x4* Edison, 60. 37 
G. M.C., 1** 1,400 1,000 /|Optional..... Optional.....|Optional.... 14’ 106 32x2% 32x3 1% GOB ncccc]  eeeve 
G. M.C., 2** 1,500 2,000 \Optional..... Optional.....|Optional.... 15’ 118 32x21 32x4 Ont. 44 
G. M.C., 3** | 1,700 3,000 \Optional..... Optional.....|Optional..... 16’6" 130 32x3 32x5 |} Ont. 44 
G. M.C., 4** 2,000 4,000 |Optional..... Optional.....|Optional.... 17°10” 138 32x3 36x3* Ont. 44 
G. M.C., 6** | 2,300 6,000 Optional..... Optional.....|Optional..... ig 150 32x3% 36x3 16%, Ont. 44 
G. M.C., 8** 2,650 8,000 Optional..... Optional.....|Optional..... 14’4” 156 32x4 | 36x4* 0 Re ere ee 
G. M.C., 10** 2,950 10,000 Optional... Optional.....|/Optional..... 20'10” 166 36x5 | 30x5* Ont. 44 
G. M.C., 12** 3,200 12,000 Optional..... Optional.....|Optional.... 21’ 174 36x5 36x6* Opt. 44 
G.V 1,370 750 1Panel....... 34” 4’10” 9/10” 76 32x2% 32x21% | Lead, 44 102 
oe eieelalee an 3,008 peed... ; [he i 3’5” 6’ 10/11” 86 34 36x2 4 36x21% | Le id, 44 45 
. aS ,10 ,000 Yntional.... 4 8 12’5” 102 36x3% 36x31% | Lead, 44 204 
. | eS 2,600 4,000 Express...... 4’3” 10’ 13710” 111% 36x4 36x3_ | Lead, 44 255 
G.V 3,250 7,000 Express...... Lg 11’6” 15’5 4" 128% 36x6 36x31%*, Lead, 44 331 
_ | Aer 3, 700 10,000 |Express...... 6 137" 17'5” 139 36x7 36x5* | Lead, 44 382 
| 
ee eel «omens 1,000 Optional..... 3'6” 6’ 10’10 \%” 86 36x3 36x3 | Exide, 30.. 165 
yo’ See eee 2,000 Optional..... 4’ 86%” 13’6” 110 36x3 % 36x4. | Exide, 44.. 165 
i ee ere 4,000 Optional... . Sg” 7° 16°14” 116 36x4 36x3* | Exide, 44.. 192. 
CE Miccecsacl seeens 7,000 Optional..... 6'8” 174" 17’5 1%” 130 36x5 40x4* | Exide, 44.. 27 
Van Auken, A... 900 1,000 Se ke 8’ 9'6 3%" 80 00x2 00x2 Exide, 16.... 137 
0 eee eee 1,000 Optional..... Onptional...../Ontional..... Optional..... 121 34x3 36x3 0) ers Mer ee 
.. § Saees ee 1,900 Optional Kaela Optional... .-|Optional..... Ontional.... 92 34x3 36x3 oe oe 
Ce cccecel aknees 2,000 Optional... . . Optional.....|Optional..... Ontional.....|Optional..... 34x3% 40x3% i a) ee 
SS Sa seer 3,000 Optional..... Ovtional.....|Optional.....|Ontional..... Optional... . 36x4 36x5 oo ee ee 
. = Sa eee ee 5 ,000 Optional..... Optional.....|Optional..... Ovtional.....|Optional..... 36x5 36x3 14%] Ont. 44......) ose 
WOU esacccsl = wrenes 7,000 Optional..,.. Optional.....|Optional..... Optional.....|Optional..... 36x6 36x4* | 6: S4..6.25] sone 
Ward, EO....... 1,050 625 Optional..... Optional.....|Optional.....|Ontional..... 81 30x2% 32x3 5. eee 127 
Ware, BA....... 1,450 1 250 Optional.....|Optional.....|Optional.....!Optional.... 90 32x3 34x3% | Oot. 42. ....- 15 ? 
. & aa 1,900 2,500 Optional.....|Optional.....|Optional.....|Optional.... 108 34x3\% 36x5 =: sae 204 
.* 2,400 5,000 Optional..... Optional.....|Optional..... Optional..... 60 36x5 38x3 K%*| Opt. 42...... 280 
We, Meee. ccves; 2,950 10 ,000 \Optional..... Optional.....|Optional..... Optional..... 63 38x3 Y* 40x5* i Seer 924 
Waverley, Wagon ...... 1,000 Optional..... 7" v1" 11’ 90 34x2% 34x2% Ont. 42.646: 135 
Wavetsey, ie 2,000 Optional..... rt | 3/8” 8/6" 104 34x3% 34x34 | ins 
averley, 2-ton.. 4,000 Optional..... id | 1° 15’A” 114 36x4 36x3* oe: ae 16 
Waverley, 3-ton' ...... 7,000 Optional... . 5’ 12’ 166” 127 36x6 36x4* C306. 42 o:60:0s 370 
Waverley, 5-ton.. ...... 10 ,000 \Optional..... 66" 13’ 17’6” 136 36x7 36x5* i a > Ser 324 
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this year’s model. In the 1-ton truck, a rebuilding process has 
“ been carried out and it is now fitted with a pressed steel frame 
and Timken front and rear axle, similar to those used on the 
heavier Waverley trucks this year. 


iJ A general effort has been made to standardize the different 
: parts in the 1914 Waverleys. Battery compartments have been 
" made especially large to take care of equipments where larger 
ae battery capacity is needed due to extra mileage, or where con- 


ditions demand a large ampere-hour capacity. S. A. E. wheel 
dimensions have been adopted as standards throughout. Tire 
sizes are larger on all models. The speeds have not been raised 
and in one case there has been an actual reduction, namely, the 
1-ton truck whose speed has been reduced from 12 miles per 
hour this year to 11 next. The battery support and method of 
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carrying, has been improved by leaving an extra amount of air 
space between the battery trays for circulation. To make the 
battery still further accessible it is mounted in smaller tray 
units than formerly. Grease cups have been generally provided 
on all chassis working parts, and are found on spring bolts, 
brake shaft bearings, front axle pivots, cross rod, and steering 
link connections, and on the rear axle at the brake shaft bear- 
ings. 

Either lead or Edison cells are listed, the former in forty- 
two cell groups and the latter in sixty-cell units. With lead 
cells the number of plates ranges according as the vehicle 
capacity increases, as follows: eleven, fifteen, seventeen, twenty- 
one and twenty-five. With Edison batteries the cells used are 
A-4, A-6, A-8, A-10 and A-12. 




















NV ing Load Capacity, Price, Battery Equipment, Tires and General Chassis 1s Details 
Miles 
per MOTOR SPRINGS STEERING 
Charge Drive 
Full to Control Forward Name and 
Load Rear Location Speeds | Model 
at Wheels 
3 High Make Type Location Front Rear Position Type 
Speed 
50 Westinghouse Series... ..| Front rear ax Oy ee Below wheel . 4 Lo aa Sf ae SS re |Wheel Carers bgedere ee Argo, K-10 
Westinghouse Series...... Front rearax... Direct....... Below wheel . 4 SS. (es PS | 2 See Wheel... 2) ..00- Argo, K-10 
) Westinghouse Series. . Front rear ax... Direct....... Below wheel . 4 ie EEE a 06-ace 2 . eee ES EE Argo, K-20 
Westinghouse Series..... Front rear zx... Direct....... Below wheel . 4 fe | See eee |Wheel.. . Argo, K-20 
40-85 Optional..... Series..... Amidships..... Bevel........ a ft. 4 ae a) es | See Wheel. ....Atlantic, 10B 
Gen.Elec..... Serie ee 3 chains...../Left. 4 ne oh es |e | Se ee i ae .... Atlantic, 1-C 
Ger n.Elec..... Serie .|Rear.... rel Le 4 72 ees ES | SS eer oo ee eee Atlantic, 2-C 
1.Elec..... Serie Seen: eee | eee 4 ere Be Mca. saa 5 ee weweices Wheel........ .... Atlantic, 3-C 
Ger n.Elec...../Series... eS err eee eee 4 ae po ee. Cer Wheel......... ...-Atlantic, 4-C 
)-80 Gen Elec..... Series..... Front rear ax.... Chain......./Onwheel..... 6 WE osc icssil eo eles soe | ae Wheel. a Geecmgta ta ener inete se . Bailey, E 
60-80 Gen.Elec... Serie Front rear ax.... Chain......./On wheel..... 6 a ear | Se SS ae Wheel.......|.......Bailey, E 
i ) Gen.Elec..... Series..... Front rear ax... 3 chains.....|Under wheel. 5 ¥% Ell... ¥% Ell | er a, | WE re Baker, X 
10-50 Gen.Elec..... Series. Front rear ax... 3 chains.....|/ Under wheel. 5 ¥% Ell... 8 ee |: eee LL ee eee Baker, 
410-50 Gen.Elec..... Serie Front rear ax 3 chains..... Under wheel. 5 ¥ Ell... me 3 a OO Wheel EES ae ae Baker, U 
10-50 Gen.Elec..... Serie Front rear ax... 3 chains..... Under wheel. 5 ¥% Ell... ., ao ae Wheel, «:....06] 0.020: Baker, CC 
Gen.Elec..... Series..... Center chassis... Chain........ Left of driver 5 =. | ees eae See SS | er Optional. eiinellisisesiniy ois .Borland 
Gen.Elec..... Series..... Center chassis... Chain....... Left of driver. 5 (| Seer Fee | ae BBR oictarcncs Optional.....|.........Borland 
Gen.Elec..... Series..... Part rearax..... Direct....... Le ft of driver 5 Lo ae a ae M5 cartils.% Ld | Serre eee Buffalo, CCA 
i Gen. Elec..... Series.....|Part rearax..... Direct.......|Left of driver. 5 (es See ee Wheel.......|...Buffalo, CCA 
Gen.Elec..... Serie ... Front rear ax Worm. ... Below wheel . 3 =) eee ot) eecre CS Wheel C.T 
Gen.Elec... Series. On rear ax... ...|Direct..... .. Below wheel 4 tt Jo 2 eee WHEEL. g0c0 [oes <- concn 
Gen.Ele .. Serie ... On rear ax.. Abt Below wheel . 4 Co er ot | ee SS |. SRR GS [ene aes die i 
Gen.Ele« . Series... Front & rear ax. Direct....... Below wheel . 4 ao {| ae SS i. a eee C.1. 
Gen.Elec..... Series..... Front & rear ax. Direct.......| Below wheel . 4 5 i er | ee kp, ame REE Meera. 
) Own... Series..... Under front fl’r. Bevel... ..... Below wheel . + | Bo | aa PS ee Wheel....... ....Detroit, 2-3 
) Own........ Series.....!Under front fl’r. Chain. ....... Below wheel 4 | ae le i ee Wheel....... .... Detroit, 4-4 
Omn. .5%.. Series..... Under front fl’r. Chain........ Below wheel . 4 {| a S| re CS Seer Wheel.......|.... Detroit, 7-2 
Gen.Elec... Serie .|Behind rear ax.. Chain...... Top of wheel. 5 
Gen.Elec..... Series..... Behind rear ax.. Chain........ Top of wheel.' 5 
Gen.Elec... Series..... Behind rear ax.. Chain........ Top of wheel. 5 
Geh.Elec... Series . Behind rear ax.. Chain........ Top of wheel. 5 
: Gen.Elec... Serie .. Behind rear ax.. Chain......... Top of wheel. 5 
2 Gen.Elec..... Serie Behind rear ax.. Chain........ Top of wheel. 5 
] Gen.Elec..... Series. Behind rear ax.. Chain........| Top of wheel. 5 
Gen.Elec..,../Series.....!Behind rear ax.. Chain........ Top of wheel. 5 
Gen.Elec.....)..- Center of frame. Chain.......|Left of driver. 4 
ten. Biee......}-.-. Center of frame. Chain....... Left of driver. 4 
Ok Se Beer .. Center of frame. Chain....... Left of driver. 4 
Gen.Elec.....|..-. Center of frame. Chain.......|Left of driver. 4 
10) Gen.Elec..............-.- Center of frame. Chain.......| Left of driver. 4 
15 Gen.Elec..............-- Center of frame. Chain....... Left of driver. 4 
50 Gen.Elec.....|Ser-Par....| Front rear ax oo ae Below wheel . 4 re 3 ert ae neces Urban, 10 
15 Gen.Elec.....'/Ser-Par.... Front rear ax CRRIR. ..00 Below wheel . 4 | an Lo ae i ee Ci ee eer Urban, 20 
+5 Gen.Elec.. Ser-Par....|Front rearax... Chain....... Below wheel . + ee fo ee ee iif) ee eer ne: Urban, 40 
10 Gen.Elec.....|Ser-Par....|Front rearax... Chain....... Below wheel . 4 4 co: aaa Sree OS eee (ee eer Urban, 70 
3 +5 Gen.Elec.... . Series Front rear ax... Spur........./Left of driver 4 2. | ae | eer BIE 3s etwrers aR OEE, Gearaet Van Auken, A 
Westinghouse Series..... Part rearax,....| Direct....... Left of driver. 5 S| 2 ‘3. See eee i ee ree Walker, G 
Westinghouse Series.....|Part rearax....| Direct....... Left of driver. 5 ee a a | ae Wheel.......|+-..-: Walker, F 
Westinghouse Series..... Part rearax.... Direct....... Left of driver. 5 SS as 3% Palt...... SS eee Le Peres Walker, C 
Westinghouse Series Biotec Part rear ax....|Direct....... Left of driver. 5 eee % Plat... +. DEIG osc:e.e:0's's Wheel.......|++---- Walker, B 
Westinghouse|Series..... Part rearax.... Direct..... .. Left of driver. 6 Mg Ell.......|34 Plat...... SS ee a ee Walker, D 
Westinghouse Series..... Part rearax....|Direct....... Left of driver. 6 Se | 34 ree SS es ee Walker, E 
a \-75 Gen.Elec.....|/Series..... Front rear ax.../Chain....... Left of driver. 4 SS ae r > ee CS are Wheel Ce | omen ee Ward, EO 
: -60 Gen.Elec...../Series.....|Front rearax...'Chain....... Left of driver. 4 Le 3 ., Sa OS es EY (Pee Ward, EA 
I-50 |Gen.Elec.....|Series..... Front rear ax...|Chain....... Left of driver. 4 eo ee 4) ee ee i. ee: Ward, EB 
45 Gen.Elec.....|Series..... Front rea rax.../Chain......./|Left of driver. 4 ie | er 2)» eee ERE 5:0 0-05:00's Wheel....... Jooeese Ward, EC 
I-35 |Gen.Elec.....|Series.....|Front rearax.../Chain....... Left of driver. 4 _ | ae [44 Ell....... a Lif Deere (eeneeei Ward, ED 
50 OWN. «6s co Series..... Front rear ax...|Direct....... Left of driver. 4 Ms eee leu eaehava sae See Wheel.....-.| ‘Waverley, Wagon 
» 45 Optional...../Series.....|Behind rear ax... Chain....... Left of driver. 4 eee fe SS a Wheel....... .Waverley, i-ton 
ie 35 Optional..... Series.....|Behind rear ax..|\Chain....... Left of driver. 4 0 3) ee ae Wheel.......]. Waverley, ,2-ton 
35 Gen.Elec.....|Series..... Behind rear ax../Chain....... Left of driver. 4 a ee bo a Wheel....... Waverley, 3 14-ton 
30 Gen.Elec.....|Series.....|Behind rear ax..|Chain....... Left of driver. 4 Saree ha: Left SESS - Wheel.......|.. Waverley, 5-ton 








"Many chassis of this type but of different price and dimensions are offered. 

















































DITOR THE AUTOMOBILE:—Many times I have 
been tempted to write regarding a subject which 
has been a source of wonder to me for the past 

5 years. This desire to unburden myself has been 
crystallized by the rather sad experiences of a friend. 

I have been driving cars for the past 6 years and am 
familiar with their oftentimes seemingly erratic capers. 
I have been through the time when a Packard chauffeur 
was supposed to know nothing about a Panhard and 
vice versa. I have also passed through the time when 
it was simply a matter of driving any make of car in 
which you happened to occupy the driver’s seat, and 
have now, like all other motorists, entered the epoch 
when it is necessary for the driver of an automobile 
to be a storage battery engineer, a gas engineer and 
an expert on gauges, solenoid coils, etc. In other 
words, I can sympathize with the man who has not 
been gradually led into this state of affairs but who 
is plumped down into the driver’s seat of a $2,250 six- 
cylinder gasoline-electric vehicle with the vague direc- 
tion of being sure to keep his clutch pedal down while 
he is shifting gears. 

A short time ago a friend of mine, who had never 
driven a car, came to me and told me that the car he 
had ordered was down at the freight yard and 
requested me to drive to his garage for him. He said 
he had studied the instruction book and felt that he 
could drive but did not want to risk the traffic near 
the freight yard. 


Editor THe AutomosiLeE:—When the threads on bolts in split 
automobile rims have become stripped or rusted off, the rims 
may still be used by drawing the ends together and fastening 
with a plate and two bolts. The ends are drawn together by 
the device in the illustration, Fig. 1, showing a turnbuckle 
linked to a hook at either end. These hooks are thrust in holes 
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Instructions to New Owner Often Inadequate 


















Fig. 1—Method suggested for repairing old split rims 
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I went to the yard and found the car ready to run 
except for gasoline in the tank and a little more pres- 
sure in the tires. The radiator was full. It did not 
take very long to remedy these two conditions and in 
a few minutes we were enjoying a spin up the road 
through a park and eventually to the garage. There 
I left him to feast his eyes on his new acquisition and to 
dream of future rides. 

One week later he applied his brakes as he started 
to skid on slippery asphalt. The result was to be 
expected. When the rear wheel hit the curb it wilted 
beneath the shock and broke to pieces. The car fell on 
that side, twisting the frame, etc., etc. The repairs 
cost $85. 

Two or three other accidents have happened since 
that time and his total cost for repairs has gone far 
above the $100 mark. This is in less than 2 months. 
In a short time he will be educated. He will wonder 
how he ever manged to make the mistakes that he did. 
Is it his fault? 

A man cannot learn to drive from an instruction 
book. The car is too valuable to risk by leaving a new 
man to himself. Any amount of damage to the new 
and complicated devices on a modern motor car can 
be done in a short time and yet the repair shops are 
full of cars that could be doing service on the road if 
the new owner had only been instructed. Is there no 
way of improving this situation? 

New York Crry. S. ©. 5. 


Repairing Old Automobile Rims 


which are bored through the rim about 10 inches from the ends 
and opposite each other. As the turnbuckle is tightened the 
ends of the rim come together and are thus clamped. The links 
prevent the hooks from slipping out of the holes as they would 
if a straight piece of iron was used. 

Oakland, Cal. M. H. W. 


Camshaft Turns at Half Spzed 


Editor THE AuToMoBILE:—In Tue AutTomosiLe for October 2, 
page 617, in which you answered questions regarding silent 
chain cam drive on the Paige car, we note in the third para- 
graph of your explanation that you made the following state- 
ment: 

“There are twice as many teeth in the crankshaft gear as 
there are in the camshaft gear in order that the reduction will 
be such that the crankshaft gear makes two revolutions to one 
of the camshaft gear.” 

It is the writer’s belief that this is evidently an error and I 
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request that you will kindly advise me accordingly in your next 
issue. 

Buffalo, N. Y. pve Ome. A 

—This is an error as stated. In order that the camshaft gear 
will turn half the revolutions made by the crankshaft there will 
have to be twice as many teeth in the camshaft as in the crank- 
shaft gear. 

When two gears are operated through a chain they turn in 
the same direction. 


Dampness Affects Running of Motor 


Editor THe AutToMoBILE:—I have been interested in comments 


by two of your subscribers concerning the effect on the car- - 


bureter of riding on a damp night when the engine appears to 
be a great deal stronger and a better performer. 

My experience, covering 3 years, has been identical with that 
of the two subscribers referred to. 

Is there any way in which a water tank could be fitted and con- 
nected with the carbureter in order to produce the vapor and fog 
effect on a gas such as would give the engine a chance to per- 
form in a similar manner to that on a foggy night? Please 
illustrate a method of attaching such a tank in one of your early 
issues. 

Mt. Vernon, N. Y. S. M.S. 

—A tank can be fitted under the motor bonnet on the forward 
side of the dash, or if there is no room here on the inside of the 
dash in the manner shown in Fig. 3. The amount of flow of the 
water can be regulated by means of a needle valve which is con- 
trolled from a point near the steering wheel. The method which 
could be used in mounting such a device is shown in the illustra- 
tion. With the needle valve controlled by a slow-pitched screw 
the increased opening can be regulated so slowly that there will 
be no danger of getting water into the carbureter if it is turned 
carefully. With this device, however, there is one danger and 
that is if the driver forgets to turn off the water when he stops 
the car the water will keep on dropping down into the carbureter. 

It would be a very neat arrangement to have the needle valve 
inter-connected with the throttle control so that in opening the 
throttle the needle valve would be opened the required amount. 
This could be done in some such manner as that shown in Fig. 
4, without great labor and by one who would not necessarily 
have to be skilled in mechanical work. A spring is used to hold 
the needle valve shut at all times except when the accelerator 
pedal is depressed. This is inter-connected with the needle 
valve and opens it sufficiently to feed water when the motor 
speed is high enough to stand it. It is best not to have the needle 
valve inter-connected with the hand throttle for the reason that 
children and others are apt to move the position of the hand 
throttle which would cause the water to drip into the carbureter. 
In starting also it is very often necessary to open the hand 
throttle some distance and it would not be desirable to have 
water entering the carbureter during the time the driver walked 
from the control levers to the front of the car to move the 
starting handle. 
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WORN TEETH CAUSE 
LOOSE ENGAGEMENT 














Fig. 2—Worn teeth from clashing of gears in meshing 


It has been suggested that a sponge or some other absorbent 
material be placed in the path of the incoming gases to furnish 
the moisture necessary to produce the effect of fog or dampness. 
This would be an excellent idea were it not that the intake pas- 
sage has been designed to be of the proper size for practical 
gas speeds and any curtailment of this area would choke the 
charge. 


Torque and Radius Rods 


Editor THe AvutomospiLe:—In reading many of the car de- 
scriptions which have appeared from time to time in THE AUTo- 
MOBILE I have noticed the terms torque arm or rod and radius 
rod. Are these terms synonymous? Is a torque rod the same 
as a radius rod? I would like to know what the meanings of 
the terms are and also would like to have through, The Ros- 
trum an explanation of the duties of this part of the car so that 
I will have a clear understanding. 

New York City. x... 4%. 

—The radius and torque rods are separate pieces of mechanism 
and have independent duties. The torque rods, as the name sug- 
gests, are for the purpose of taking up torque strains that would 
otherwise be exerted on parts of the car upon which this load 
should not fall. The specific duty of the torque rod in auto- 
mobile construction is to take up the torque strains on the rear 
axle housing. As the rear axle revolves it has a tendency to 
carry with it the rear axle housing. As this part should remain 
in a fixed position, neglecting for the moment the tendency of 
the axle to give slightly with the springs, it is necessary to 
install some device to hold the axle housing in its proper rela- 
tionship tosthe axle. It is for this purpose that the torque rod 
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Figs. 3 and 4—Two methods of installing water mixture tank. Left—ordinary connection. Fig. 4, right—interconnected with accelerator 






































Fig. 5—Diagram, showing torque and radius rods 


is used. It is generally mounted in some such manner as T, 
Fig. 5. 

Very often the torque rod will be made up in the form of a 
tube and instead of being mounted on one side of the driveshaft 
will inclose it. The construction is then generally referred to 
by stating that the driveshaft operates within a torque tube. 

The purpose of the radius rod is to maintain the proper posi- 
tion of the entire rear axle. Owing to the weight of the car 
and the driving action of the rear wheels, the rear axle has 
a tendency to crawl up on the rest of the car. In order to 
hold the rear axle back where it belongs without putting an 
additional strain on the springs, the radius rods are used. On 
some cars there are no radius rods. In this case the drive is 
taken through the springs. The spring connections are so de- 
signed in cases of this kind to support the added strain of the 
radius rod duties. A common method of mounting radius rods 
is that shown at R’ and R’ in Fig. 5. 


Gears Jump Out of Mesh While Running 


Editor Tue AutomopiLe:—I have a Krit roadster 1910 model 
and the gears disengage themselves, slipping from high back into 
neutral while.running on high speed. Will you please tell me 
how I can fix it? 

Indianapolis, Ind. A. W. PeEpico. 

—On the 1910 Krit car there are two forward speeds and re- 
verse. The high speed is formed by the sliding gear meshing 
with an internal gear forming a clutch. When the teeth on the 
high gear become worn they do not hold very well and hence are 
apt to fly out of mesh in the manner you describe. The gear 
illustrated in Fig. 2 will be found to have its teeth considerably 
worn down and the only way of repairing it is by a replacement 
of this gear. The new part can be secured from the Krit Motor 
Car Co., Detroit, Mich., and the replacement is comparatively 
simple work which you can do yourself. The price of the new 
gear is quoted by the Krit company at $7 for the fifteen and 
thirty-toothed gear and $8 for the eighteen and twenty-seven- 
toothed gear. When you remove the old gear count the number 
of teeth in it and order accordingly. When taking down the 
gearbox you should inspect the main and layshaft bearings to 
see if they are worn and you should also go over the teeth of 
the other gears to see if replacements are necessary there also. 


Loose Bearings Caused Motor Knock 


Editor THe AutomopiLE:—When my Buick model F steadily 
lost compression, I took it down and found that both 
piston pins had come loose and had scored both cylinders badly. 
The pins had been fastened in the pistons by means of large 
cotter pins, which [ found broken in the crankcase. 

Following expert advice, I bought new cylinders and rings, 
had new pins put in the pistons, had holes and bearings fitted, 
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hought new bearings for crank ends of the connecting-rods, 
and re-assembled the engine. I made a run of about 50 miles, 
everything working fine, with the exception that the motor 
knocked considerably, especially when pulling up grade. Retard- 
ing spark would not stop the trouble. Suspecting worn and loose 
crankshaft bearings, 1 took the engine down again and found 
them slightly worn. I have ordered new ones. 

t—Do you think that the worn bearings were the cause of the 
knocking ? 

2—Do you think the cotter pin a safe fastening for the piston 
pin? 

3—What mode of fastening would you advise as a reliable 
one? 

4—I have read and heard about repairing wristpin-scored 
cylinders without changing the bore of the cylinders. I presume 
it is done by welding up the scores. Can this be done success- 
fully without distorting the cylinder by the great heat necessary 
for welding? 


Iowa Park, Tex. r. B. W. Fi. 


—1—Provided that you put everything together properly when 
installing the new parts of your motor the trouble is no doubt 
due to worn or loose main bearings. If the bearings are worn 
smooth, giving the looseness without any bad scoring of the bear- 
ing material, they may be taken up by removing one or more 
laminations from the shims between the bearing cap and bear- 
ing. This will cause the cap to be drawn more tightly up to the 
bearing and will do away with the looseness. If there are no 
shims between the cap and the bearing the same effect as re- 
moving the shims may be obtained by filing off some of the metal 
of the cap making it fit more snugly down over the bearing. 
Care must be taken that too much metal is not removed from the 
surface of the cap or the bearing will bind and will become so 
hot as to cause the bearing metal to flow and the bearing will 
be destroyed. If the bearings are slightly scored, but not too 
deeply, they may be scraped to a new fit by painting the crank- 
shaft with red lead, setting it back in its bearings, and, after 
tightening the caps slightly, giving it a few turns. The crank- 
shaft should then be removed and the high spots on the bearing 
will be detected by the presence of a coating of red lead. These 
spots should be scraped off with a bearing-scraping tool, a 
rounded knife or chisel blade. Do not attempt to file the 
bearing nor to use a tool which may possibly cut grooves in its 
surface. Great care has to be taken in scraping off the spots not 
to remove too much metal from any one point or a hollow will 
be left that will spoil the fit of the entire bearing. 


Perfect Fit Necessary 

The operations of putting red lead on the crankshaft and spot- 
ting the bearing and then scraping should be kept up repeatedly 
until a perfect fit is secured. When the fit is good the high 
spots indicated by the red paint will become very evenly dis- 
tributed and the red lead will be found to come in contact with 
practically the entire bearing. If new bearings are put in the 
scraping process will have to be gone through just the same. 

2—The cotter pin is a safe fastening pin on a motor of this 
size provided that it makes a tight fit in the hole and the ends are 
properly spread. In this way there is practically no shearing 
stress of any dangerous amount on the pin and it will hold it 
to its work very satisfactorily. The ends of the cotter pin must 
be carefully spread and firmly hammered down so that the pin 
cannot back out. 

3—The cotter pin is safe enough, but if you wish to make a 
fastening that has a greater factor of safety all you will have 
to do is to tap the cotter pin hole and put in a setscrew, or a 
stub bolt. With a stub bolt a lock nut will have to be used to 
prevent it from backing its way out. It must be remembered that 
the piston pin bearing is an oscillating one and not a rotating, 
and therefore no centrifugal strains have to be guarded against. 

4—Scored cylinders can be repaired by welding, but it is about 
twice as expensive as reboring and fitting larger pistons. As 
a rule, both the welding and reboring have to be done if the 
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welding work is resorted to as the cylinder is sure to be out of 
true after it has been exposed to the intense welding heat and 
if this is done larger pistons will have to be fitted anyway. It 
would be better in the first place to have the cylinders rebored 
and larger pistons fitted. 


Vulcan Gearshift for Manufacturers 

Editor THe AuTomMosILE:—Will you please answer the follow- 
ing questions in the Rostrum: 

1—What is the weight and price of the Julian motor, made 
by the Julian Motor Co., Syracuse, N. Y.? 

2—What company, if any, makes use of this motor in its 
cars? 

3—Who makes the Vulcan electric gearshift? 

4—What is the cost of the gearshift and can it be put on an 
old car at a reasonable price? 

Trenton, Ky. R. W. Frey. 

—1—The Julian motor is no longer made and as far as can 
be learned none were ever sold, the company having failed. 

2—No makers ever contracted to use the motor in their cars. 

3—The Vulcan electric gearshift is made by the Vulcan Motor 
Devices Co., 628 Land Title Building, Philadelphia, Pa. The 
company was formerly known as the Standard Gas & Electric 
Power Co. The officers and directors of the company are Roger 
W. Griswold, president, Ellis Ames Ballard, Vice-President, 
Harry E. Kohn, Secretary; J. A. Harris, Jr., Treasurer; Edward 
Wolf, Francis Shunk Brown, John B. Hamill. 

4—The Vulcan electric gearshift is solely a manufacturers’ 
proposition and it requires special adaptation to each particular 
type of transmission on account of the great number of inter- 
ferences in the general assembly of a chassis. It is impossible 
to apply this device on a car now in use at any reasonable figure; 
it would mean special designing and adaptation which would make 
the price practically prohibitive. 


Calculations for a Cylindrical Tank 


Editor THe Automosite :—Practically every time I go to my 
garage I see people using an ordinary foot rule as a gallon 
measure. In every case they make several idle conjectures as 
to whether the amount registered on the rule is equivalent to 
a certain quantity in liquid measure or not. Seeing this apparent 
lack of accurate knowledge in this respect and realizing the 
value of having some definite method of determining the amount 
put into the tank by these new-fangled gallon-per-stroke pumps, 
I thought I would work out a diagram by means of which any- 
one could lay out a gallon stick that will read in gallons instead 
of in some complicated inch measure that does not give any 
accurate idea as to the number of gallons really in the tank. It 
must be remembered, however, that this rule applies only to 
cylindrical tanks. 

Referring to the diagram given in Fig. 5 two curves will be 
seen, one of them is the Gallons Per Inch of Length curve and 
the other is the Curve of Depth Factors. In the upper left cor- 
ner of the diagram is a sub-diagram showing the proportions 
necessary in dividing a tank into ten parts of equal volume. 
These three diagrams will be explained independently. 

First, referring to the Curve of Gallons Per Inch of Length, 
the purpose of this is to determine the capacity of any cylindrical 
tank. To operate the curve, read along the bottom scale for 
the diameter of the tank, then after finding along this scale the 
diameter of the tank desired, look vertically above it on the 
Curve of Gallons Per Inch of Length and find the spot on the 
curve which is directly above the desired diameter. Then read- 
ing across horizontally on the scale of Gallons Per Inch of 
Length and multiplying this sum by the length of the tank in 
inches its capacity will be found. To make this clear we will 
take an example: 

Assume a tank 12 inches in diameter and 40 inches in length; 
the problem is to find its capacity in gallons. On the scale 
reading tank diameter we find 12 and vertically above it we lo- 
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cate a spot on the curve of Gallons Per Inch of Length which 
corresponds to .49. Multiplying this by the length of the tank 
in inches, 40 we find the capacity of the tank is 19.6 gallons. 

The second curve which we have called the Curve of Depth 
Factors has directly to do with the laying out of the gallon 
stick. The method of using it is as follows: To find the dis- 
tance above the bottom of the stick in inches for any number 
of gallons, take the scale along the bottom of the chart read- 
ing in Parts of Volume and spot the decimal part of the entire 
volume made by the number of gallons for which you desire to 
find the point on the stick. Reading above this point on the Curve 
of Depth Factors you find the decimal part of the total depth of 
the tank occupied by the liquid when that number of gallons are 
in the tank. The depth of the tank in inches is then multiplied 
by this factor and the depth of the liquid in inches will be given. 
A practical example follows: 


Calculating for Stick Measure 


Assume the same tank with which we worked above. We 
found that this tank had a capacity of 19.6 gallons, its depth was 
12 inches, neglecting of course the small filler tube or cap above 
the cylindrical portion. We will find the distance which must be 
laid off on the stick to measure the depth when there are 3 gal- 
lons in the tank. The decimal proportion of the total volume 
formed by 3 gallons equals 3 divided by 19.6 or .153. Finding the 
corresponding factor on the Curve of Depth Factors we find 
this equal to .213. Multiplying this by 12, the diameter of the 
tank which is always equal to the depth in a cylindrical tank, 
we have 2.556 or approximately 2 9/16 inches above the bottom 
of the stick for 3 gallons in a 12 by 40-inch cylindrical tank. 

The small diagrams shown in the upper left part of the same 
illustration can be used if it is desired to divide the tank into 
10 parts of equal volume. The Depth Factors are shown in 
figures at the right side of the equations given in the diagram. 
The only capacity tank with which this small diagram can be 
used to divide a stick into gallons would be the 1o-gallon tank. 

In laying out a tank stick a great amount of labor will be 
saved if it is remembered that the measurements on the stick 
about the center of its depth will be symmetrical, that is on a 
12-inch tank the notches cut above the 6-inch mark will be the 
same distance from the 6-inch mark as the corresponding notches 
cut below the 6-inch mark. This will cut the work of laying 
out the stick in half. 


New York City. MILTON SAYLES. 
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Fig. 5—Curves to lay out a stick to measure tank contents 
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Data from the German Aviation Motor 
Contest of Interest to Builders of 


Modern Automobile Motors 


(Continued from last week, page 727) 


Extracts from a report by Professor F. Bendemann on 
the progress in motor construction shown by German 
builders and on the shortcomings still remaining. Owing to 
recent developments in aviation—mainly the upside-down 
flights by Pégoud—which result in the requirement that mo- 
tors for aviation shall be capable of being operated in any 
position, the German aviation motors, among which those 
with revolving cylinders are only weakly represented, but 
whose makers, on the other hand, have studied assiduously 
to produce fuel economy and reliability as well as minimum 
weight for the motor plant as a whole, including the fuel 
and oil supply for very long flights, are now apparently of 
greater technical importance to show what may be done for 
the refinement of high-class automobile motors than in the 
smaller field for which they were primarily intended. Their 
resemblance to racing-car motors is at all events striking 
and suggestive, while the improvements adopted by their 
builders are much in line with those found in other modern 
high-speed motors. The ostensible exception that the bore 
is large in proportion to the stroke is only the result of 
the high power required. In absolute figures the stroke is 
as long as in automobile motors. How the difficulties in 
cooling motors of this description are overcome was re- 
lated in part in the previous instalment, the means em- 
ployed being especially interesting because they would not 
involve a loss of efficiency if applied to the motor sizes suit- 
able for motor vehicles or under the throttle. 


Peculiarities of the Oiling Systems Continued 


HE lubricating properties diminish with rising tempera- 
T tures. For this reason a constant replacement of the oil 
in the most heavily taxed bearings [those with highest 
loads and slowest movement] and a sufficient cooling of the oil 
in a capacious oil well are required, preferably with cooling- 
pipes utilized for the heating of the carbureter, as in the Benz 
motor, the winner of the Kaiser Prize. 
At high temperatures castor oil retains its viscosity and lubri- 
cating properties considerably better than good mineral oil, 
as shown by the tests summarized in the appended table: 


Minimum Viscosity in Engler Degrees 
Heat Units at temperatures centigrade 
per kilogram 60 deg. 100 deg. ~ a. 
Minerval of], Ne. 1... .ccccees 10,116 3.37 1.65 
Mineral oil, No. 2.......0- 10,080 2.75 1.46 1°20 
ME Qed cerindnsonceucens 8,298 10.72 2.72 1.95 


Castor oil is therefore still indispensable for air-cooled mo- 
tors, but for the water-cooled motors at the contest one or the 
other of the two mineral oils referred to in the table was al- 
ways sufficient. [Apparently none of the contestants risked the 
use of mineral oil mixed with graphite; perhaps because it was 
desirable to obtain cooling effects incidentally with the lubri- 
cation.—Eb. ] 

The dip-and-splash system for getting the oil to the bear- 
ings is simpler than any other, but the motors in which it is 
used generally smoke and, as shown in diagram, Fig. 7, the 
oil consumption is much greater than by force-feed. In this 
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diagram, the lowest consumption represented by the three 
dots to the left is that obtained from a pure circulating sys- 
tem without addition of fresh oil, but it will be noticed that 
the large middle group, representing the consumption by a 
combined circulation and fresh-oil system, also represents the 
motors with the highest power efficiency unit. 

A circulation system is best realized by means of complete ring 
oilers on the crank-arms and a tube connection between the two 
ends of each connecting-rod, the oil being first forced to the 
stationary bearings of the crankshaft. By the construction shown 
in Fig. 5 (last week) the ring oiler is worked out only in part, 
one portion being replaced by a recess in the crankarm. 

With the hollow-crankshaft construction shown in Fig. 8, 
the oil is first forced to the fixed bearings and the interior of 
the shaft and thence by centrifugal action to the connecting-rod 
knuckle. On the way from the fixed bearing to the interior of 
the shaft it must overcome centrifugality, and this necessitates 
very clean bearings and occasionally a high oil pressure. In- 
termittently and positively acting piston pumps are in that case 
more reliable than gear pumps. By a force-feed extending to 
the piston pin very little oil is wasted and a supply sufficing for 
several hours can be contained in an oil well of very moderate 
size involving but a slight enlargement of the crankcase. If the 
space here provided is insufficient the supply must be sup- 
plemented by means of a fresh-oil pump drawing upon an outside 
tank, but with regard to this arrangement it has been found 
well worth remembering that in cold weather the oil in ex- 
ternal ducts is thickened so much that the ordinary pumping 
action may fail, with the result that connecting-rod bushings 
are melted out. The fresh-oil pump may either mix its feed with 
that of the circulation pump or feed a separate circuit. The 
latter arrangement offers however scarcely any real advantage, 
as the relatively small amount of fresh oil required for maintain- 
ing the lubricating properties of the total would not in itself 
be sufficient if the circulation oil feed failed. The different sys- 
tems mentioned were represented at the contest by the con- 
structions indicated in Figs. 9, 10 and 11, A, B and C. The 
location of the pump or pumps in a well which has its greatest 
depth at the middle of the crankcase seems preferable to safe- 
guard the feed at either forward or backward or lateral in- 
clination of the motor and in conjunction with a possible mini- 
mum oil supply. 

Circulation oil becomes mixed with metallic dust and residues 
of combustion. Small particles do no harm and larger ones 
can be kept from the pump by means of brass screens. These 
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Fig. 7—The lubrication in the 15 most successful water-cooled 
German aviation motors 
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screens were not always accessible in the motors at the contest. 
The metal in bushings receives a peculiar greyish coating from 
the carbon dust which becomes diffused in circulation oil after 
some use, but this does no harm, in fact it improves the 
bearings. Great demands are made upon the oil pumps at low 
temperatures, and parts involving a separate resistance to op- 
eration, such as valves opened against spring pressure, are 
found to get out of order easily. 


Ignition Now Very Reliable 


During the whole contest no motor was stopped by the failure 
of spark plugs, and this remarkable result can probably be as- 
cribed to the system of securing the insulating material by a 
double metallic jacket which keeps the insulation cool and per- 
manently gastight. The latter point is important, because at the 
slightest leak oil and soot are forced into the plug together with 
the combustion gas. 

About half of the motors had ignition from 2 plugs for each 
cylinder, by which provision a small but perfectly plain im- 
provement in efficiency is obtained, less heat being absorbed by 
the cooling-water. The advancement of the spark can then also 
be reduced. The much used starting dynamos were reliable only 
in connection with a timing device in the distributer of the 
magneto. Without this safeguard backfires occurred which 
rendered the starting precarious. The operation of the starting 
apparatus was especially facilitated by double-jet carbureters, as 
these make it possible by a slight turn of the airscrew [re- 
spectively the starting crank of a vehicle] to charge the motor 
in advance with a mixture rich in gasoline. Magnetos of the 
inclosed kind demonstrated in several instances their immunity 
from the usual effects of water splash. The magneto must not 
be exposed too much to air currents, as then water is precipi- 
tated upon it from the atmospheres, which even with the water- 
proof construction becomes dangerous in the long run. It was 
shown to be the best plan to mount the magneto behind the 
cylinders, if the accessibility of the distributer was also con- 
sidered. 


Welded Water Jackets and Steel Cylinders 


Cylinders cast in one with their jackets always show unneces- 
sary thickness in all places where machining is impracticable and 
are not necessarily cheaper to produce than lighter forms, as 
the wasters among the castings are numerous. Cylinders cast 
with a hood open at the bottom, Fig. 12, to serve as jacket 
for valve housings, admit at least of machining the whole 
combustion chamber and stroke portion inside and outside, and 


only the valve hous- 

} 1 ing and its jacket- 
e ing remain too 

thick. To avoid also 
this feature a naked 
cylinder casting was 
in one instance, Fig. 


" 13, fitted with an 
autogenously weld- 
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Fig. 9—Fresh-oil pump working into general oil circuit. 
Most economical method 


Fig. 10— 


ed-on jacket. The Austrian Daimler motor has a similar jacket 
worked up and applied in one piece by electroplating process. 
Still considerably lighter are the cylinders of the Daimler six- 
cylinder motor which took the second prize and which, but for 
certain regulations binding upon the judges, would have taken 
the first. In this all casting is discarded and the cylinders proper 
are turned from the solid bar while the jackets and conduits 
are welded on, Fig. 14. The very thin walls admit of a much 
improved cooling action, previously referred to. 


Arrangements of the Valves 


All motors but one [the total number entered was 68 but the 
number was narrowed down in course of the trials and by 
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Fig. 12—Cylinders cast with hood for valve-housings and copper 
jacket drawn down over it. Valve spring action equalized by 
spheroid joint on valve stem 

















withdrawals] had the valves in the cylinder heads and the valve 
seats ground upon the material of the cylinders themselves. To 
get room for large valves without an unfavorable shape of the 
combustion chambers, the valves were in many instances placed 
obliquely, as in Fig. 14, or it was rendered possible to introduce 
the valvestems obliquely into their guides by lining the latter 
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Fig. 8—Example of force-feed oll circu- 
lation system with fresh-oll additions 











Fig. 11, A, B and C—Showing plans of a lubricating system by which fresh oll and 
circulation oll are sent through separate circuits 
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with removable bushings, or by turning the valvestems down 
stepwise, as in Fig. 13. Hanging valves are exacting with re- 
gard to cooling, guidance and operation. The slightest misalign- 
ment between the mushroom and the stem, a worn guide, a 
rocker arm striking obliquely, cause a bending strain at the 
root of the stem which soon fatigues the material, with the 
added influence of the high heat, the exhaust valves being per- 
manently red-hot during operation of the motor. Then the 
mushroom breaks off, falls upon the piston head, breaks it (as 
happened in one case during the tests) and continues its de- 
structive work down in the crankchamber. 

To avoid side pressures from the valve springs it is noticed 
that, as in Fig. 12, the spring pull is transmitted to the valve 
stem through a self-aligning joint effected by means of a bush- 
ing with a curved inner surface. 


Lengthwise Expansion of the Crankshaft 

As the temperature rises during operation the crankshaft ex- 
pands, and for this expansion ample play must be provided in 
all bearings except one, which in the case of aviation motors 
must be the endthrust bearing of the airscrew. 

[Concluding remarks by the authors refer to the provisions 
for the proper mounting of the airscrew and to the fact that 
the properties of radiators were excluded from consideration 
by the judges in this contest but, on the other hand, will be 
considered in the next contest which is to be held in January, 
1915.|—From Zeitschrift des Vereines Deutscher Ingenieure, 
September 6. 


Whe: Wiens Deies dee Howe Teed? 


Builder Who Employs Bevel Gears Ordinarily Thinks Soft 
Start Urgently Needed for Heavy weights— Worm Gives It 


¥ reply to an adverse opinion, the Blum-Latil firm of Paris 
gives its reasons for adopting worm-drive for its heavy 
four-wheel-drive commercial vehicles. It is noticed that the 
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Fig. 13—Cylinder machined inside and outside; copper jacket welded 
on. Valve stems turned stepwise to help introduction 



















Fig. 14—Steel cylinders of Daimler 
motor with pipes and jackets welded 
on. Valves oblique partly to gain size 
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reasons are brief and that no claims are made with regard to 
the long life, without repairs or deterioration, which is now 
being mentioned elsewhere as the most indisputable advantage 
of the worm and the worm-wheel and which is based upon the 
area of the wearing-surfaces and the avoidance of shock and 
v brations in the engagement of the teeth. Mr. Blum writes in 
substance as follows: 

The Teddington tests demonstrated a maximum efficiency of 
96 per cent. for the worm. If the bevel gear can attain 97 per 
cent., these are the figures to be compared. It is not fair to 
compare the average of one type of transmission with the maxi- 
mum of another. 

Taking into account that the worm admits a greater gear re- 
duction than the bevel gear and that this feature usually renders 
it possible to dispense with one reducing-gear in the total trans- 
mission mechanism, it is seen that, so far as efficiency is con- 
cerned, the two types are equal. As regards the maintenance, it 
is certainly necessary to keep the worm well lubricated. The 
casings should consequently be designed in accordance with this 
need, with the worm below the wheel. 

If the worm is the more silent type, that can be conceded to 
be a minor advantage in the case of trucks, but the worm also 
admits of much more gentle and progressive starts, and this is 
a considerable advantage for heavy vehicles. It is for this rea- 
son that we employ the worm for our heavy trucks and tractors 
where the ease of starting is of great importance while we con- 
tinue to use bevel gears for our lighter trucks. 

Nearly all the motor buses in London are now provided with 
worm-drive and nobody complains of it, although the first among 
them have by this time made more than 150,000 kilometers. We 
are convinced that more will follow us in adopting the worm. 
The easy starting results in a great saving in tires. The only 
drawback of the worm-drive is its high first cost, but a truck 
is bought only cnce and it is used every day.—From Le Poids 
Lourd, September 19. 


Reaction from Slump in Rubber Market 


Low Prices Force Planters to Seek Government Aid in 
Production and Marketing of African Gums 


Rubber prices are written up or down in London. When they 
went down last year it was largely in response to information 
which made it certain that a good grade of plantation rubber 
will soon be as staple a crop throughout the tropics and sub- 
tropics as rice, coffee and cotton. The plantations in India and 
in German Africa, especially Kamerun, promised a crop for 
1916 four times greater than the total production of Brazil and 
Ecuador for 1910. Moreover, famous chemists threatened to 
throw synthetic gum into the competition sooner or later if 
prices were kept up. 

The slump is now reacting against the plantation financiers 
whose rosy reports were the principal cause of it. Kamerun 
sends out a cry for help dated from Hamburg, this city being 
second in the rubber market, rather than New York, only for lack 
of American vessels in world’s trade. German colonists cannot 
build up plantations on the new basis. The Industrial Committee 
of the German Colonial Society is calling for first aid to the 
wourded from the colonial administration of the German em- 
pire, the petition asking for the following enactments: (1) 
Provision suspension of export duty on rubber in Kamerun, 
(2) specially reduced railway and steamship rates for rubber 
and materials used in its production, (3) inducements to make 
desirable native workmen settle near the plantations, (4) more 
automobile roads and railways in the rubber districts. In addi- 
tion it has been decided to work for the introduction of water- 
proof rubberized clothing for the German army and the person- 
nel of the postal and railway departments.—From Dinglers Poly- 
technisches Journal, Oct. 4. 
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OR 1914 the products of the battery manufacturers show in 

F most cases scarcely any alteration over this year’s de- 

signs. A few minor improvements are noticeable, such 

as new types of bolted connectors. Further standardization in 

plate and cell sizes is also evident. Practically all makers now 

include three thicknesses of plate in their lines. Special points 
which mark the different types are given below. 

Philadelphia—The specialty of the Philadelphia batteries 
is the use of a diamond construction for the grids by which 
it is claimed a much lighter grid is obtainable for the same 
strength and with as large an area of contact with the active 
material. 

Fig. 2, A, shows the diagonal arrangement of the grids in 
this type of plate. The vertical walls are solid through the 
thickness of the plate. The slanting grids, of roughly trian- 
gular section, are arranged so that the points of intersection 
on one side are not opposite those of the other side. In 
other words, the diamonds overlap. The difficulties of cast- 
ing these grids in comparison with the ordinary parallel 
grids will be at once apparent. A set of tongues or cores 
are used in the process. These occupy a position between 
the two faces of the mold and correspond to the interior 
spaces between the two sides of the grids and the vertical 
walls. After casting, these cores are withdrawn from the base 
of the plate and a new lower edge burned on. 

As showing specifically the advantages brought about by 
the thin plate construction of increasing capacity and mile- 
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Specialties in the Storage Battery Field 


Bolt Type of Connector Shows Development 








Fig. 1—Combined filler cap and valve for the escape of gas on the 
Edison battery 
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Fig. 2—Diamond grid of the Philadelphia battery and construction 
of plate In the Ironclad Exide battery 












age of a given vehicle the following figures are of interest: 
A 41-4 inch jar containing plates of the thick type used 7 
years ago had a capacity of 140 ampere hours and weighed 
34 pounds. The latest design of Philadelphia battery with 
thin plate elements has a capacity for the same size jar of 
204 ampere hours and weighs 11-2 pounds lighter. In the 
early type eleven plates were used to the size of cell men- 
tioned and in the thin plate type thirteen. Thus 45 per cent. 
more mileage can be obtained from the vehicle with the 
modern battery. 

The standard sizes of plate are 85-8 inches long by 5 3-4 
inches wide, but there is also listed a narrower plate of the 
same length specially adapted for pleasure vehicles. This 
measures 4 13-16 inches wide and fits into a jar with an out- 
side width of 55-16 inches. The narrow measure of this plate 
allows the assembly of a large number of cells in a small 
battery space. The bridge is either 1 1-4 or 1 1-2 inches high 
for these cells, which are made up in 5-plate to 15-plate sizes. 

Edison—The Edison battery is radically different from all 
other types. Its principle depends on the chemical action of 
iron and nickel in an alkaline solution, whereas: almost all 
other practical forms of storage battery make use of lead in 
diluted sulphuric acid. 

Instead of lead grids being used for the plates, nickel- 
plated steel stampings containing pockets filled with the 
chemicals iron oxide and nickel hydrate are used. Mechani- 
cally the only difference between the positive and negative 
plates is that of the shape of these pockets. In the negative 
plate iron oxide is packed into a number of rectangular con- 
tainers made of thin perforated nickel-plated steel, and these 
are supported in three horizontal rows in the grid. In the 
positive plate two rows of small tubes, also formed out of 
thin nickel-plated steel, act as containers for the nickel 
hydrate, which is tightly packed into the tubes in thin layers 
alternated with layers of metallic nickel in flakes. 

These nickel flakes are a means of obtaining a large elec- 
trical contact with the hydrate, the area presented by the 
interior surface of the tube being thus materially augmented. 

The plates are assembled alternately positive and negative 
in the usual manner, being kept apart by hard rubber sep- 
arators. The jar is made from heavily nickel-plated sheet 
steel welded both at the bottom and at the top. To impart 
strength to the sides of the cell horizontal corrugations are 
stamped in the metal. 

The cells are supplied in various sizes and capacities, but 
there is only one width and thickness of plate and only two 
heights. Cells made up of the longer plates are designated 
A and the shorter, B. The heights of the jars are approxi- 
mately 8 inches and 13 inches for the two types. The overall 
width of the cells in all types is about 5 1-4 inches. 

The electrolyte for an Edison cell is a potash solution and 
when refilling is necessary distilled water is added through 
a filler cap at the top. This filler is an ingenious construc- 
tional feature, Fig. 1. A valve V is combined with it to 
allow the escape of gas, and at the same time prevent the 
entry of impurities. This valve V is heavy enough to rest 
on its seat with the necessary pressure, no springs being used. 
The cap is of the snap type, remaining either open or closed 
by the small spring S at the hinge. 

T in the same illustration shows one of the two terminals 
which pass through rubber insulators in the top of the cell, 
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and are situated one on each side of the combined filler and 
gas valve. 

Exide—The Electric Storage Battery Co. makes four types 
of battery suitable for electric’ vehicle propulsion, the Exide, 
Hycap-Exide,.Thin Exide and. Ironclad-Exide. The first 
thtee of these represent the thick, medium and thin plate 
types that are now general with most battery concerns. 

The Ironclad type of plate is radically different from the 
accepted staggered grid and is intended to prevent the waste 
of active material by confining it in such a way that although 
the electrolyte is given all the necessary access yet it is almost 
impossible to shake out the loose material. This is accom- 
plished, as shown at B, Fig 2, by packing the active material 
in hard rubber tubes T surrounding the bars of the grid and 
allowing entry of the acid through numerous slits cut hori- 
zontally across the tubes. 

In manufacture the grids are first cast with plain cylindrical 
bars G but without a lower edge connecting their ends. The 
prepared rubber tubes are then slipped over the grids and 
the conecntric space between them packed with active ma- 
terial in the form of paste. A lead bar is then burned to the 
lower ends of the grids, completing the frame. Both upper 
and lower edges of the grid are encased in hard rubber 
sheaths so that the only surface directly exposed is of insulat- 
ing material and preventing the possibility of short-circuiting. 

A slight rib formed in the rubber of the tubes and passing 
down the entire length at both sides serves to strengthen 
the tubes which otherwise might display weakness through 
the cutting of the slots, and at the same time acts as a dis- 
tancer between the positive and negative plates. 

It should be particularly noted that the negative plate is 
of the ordinary staggered grid type and has no rubber pro- 
tection. In assembling an Ironclad cell a thin wood separ- 
ator is placed on each side of the negative plates and this in 
conjunction with the ribs on the rubber tubes on the positive 
plates forms all the separation necessary. Another point 
worthy of notice is that, although the positive plate is much 
thicker than the older grid form, yet the fact that the entire 
surface is insulating does away with the need for ribs on the 
wood separator, so that exactly the same number of plates of 
the Ironclad type can be got into a jar as with the ordinary 
lead grids. 

All types of Exide battery are available in the standard 
sizes of plates, 85-8 inches long by 5 3-4 inches wide. There 
is also a narrow size of the same height, 4 13-16 inches wide. 

U. S. L.—The batteries of the United States Lighting and 
Heating Co. are made with plates of three different thick- 
nesses to suit various capacity and mileage requirements. 
These are referred to as the Types WB, WBH and WBT 
respectively. For vehicle use both on pleasure electrics and 
commercials the standard size of plate is 85-8 inches by 5 3-4 
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inches. They are made up in all sizes of cells from 5-plate to 
31-plate, including all the intermediate odd numbers. 

Two heights of bridge are supplied, 1 3-4 and 23-4 inches. 
This applies to the WB and WBH types. In the case of the 
WBT cell only the 23-4 bridge is furnished. This latter 
bridge, as it forms a large mud space underneath the plates 
for the accumulation of sediment without danger of short 
circuit or need for frequent washing out, is always advisable 
if the height of the battery space on the vehicle permits it. 

The total heights of the cell jars with the two depths of 
mud space are 123-8 inches and 133-8 inches. A little must 
be added to this to allow for the connections between the 
cells. 

An interesting type of bolt connector manufactured by the 
U. S. L. Co. is shown in Fig. 4. It will be understood that 
the great difficulty met by designers of the bolt type of con- 
nector is that of preventing corrosion due to the creeping of 
the acid along the screwed stem of the bolt. In the partic- 
ular design illustrated both ends of the bolt are protected 
by a lead cap C which is screwed up tightly on the bolt itself 
and against the face of the plate plug. Before doing so the 
inside is filled with vaseline. A small hole drilled in the cap 
allows the escape of surplus vaseline, while fitting. Electric- 
ally, the joint is made good by the use of a square tapered 
spigot S and faucet on the inside faces of the lugs. 

This form of connector permits of quick battery assembling 
and is used a great deal on commercial trucks. Pillar and 
T and L lead burned strap connectors are also fitted. One 
advantage that these possess over the bolt type is that 
slightly less head room is required, the bolt connector re- 
quiring about 1 inch above the top of the jar and the strap 
type I-2 inch. 

Minor details of construction are the provision of soft 
rubber tops to the bridges to prevent jarring of the plates, 
and a hard rubber peg which is passed after assembly through 
holes drilled in the lugs of the plates to keep the wood and 
rubber separators in place. 

Willard—Some interesting features of the LBA batteries, 
manufactured by the Willard Storage Battery Co., are illus- 
trated in Fig. 3. At A is shown a rectangular rubber gasket 
which has been designed as a variant to sealing the tops of 
cells with molten compound. It is made from the best float- 
ing stock rubber so as not to deteriorate with acid. The 
sides are tapered to insure a perfectly tight joint when forced 
into the space between the cell wall and the specially flanged 
hard rubber cover as shown at B. 

The same illustration shows a condensing type of vent 
plug G which is screwed into the cover. This is blown mold- 
ed in hard rubber and the passage for the escaping gas is 
such that any bubbles forming are broken. Globules of acid 
suspended in the gas alight on the inside surface of the plug. 
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Fig. 3—Details in the LBA battery. A, rubber sealing gasket. C, lead-headed connecting bolt. E and F, copper connectors. G, con- 
densing vent plug 
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which is so inclined that on collecting, the fluid flows back 
into the cell. 

Burned cell connectors or those of the bolted type are 
optional on LBA batteries. Two copper connecting straps 
are shown at E and F. These are plated with lead, making 
them acid-proof. Since the conductivity of copper greatly 
exceeds that of lead it is possible to allow the same freedom 
to the passage of the current with a much lighter connector. 
A greater degree of flexibility is obtained at the same time. 
In the double strip type, E, the ends of the copper connectors 
are cast into solid lead eyes for direct attachment to the 
terminal pillars of the cells. 

Where a bolt is used for the connector attachment as at 
C, the screwed hole in the pillar D is filled with vaseline 
before insertion so as to protect the brass stem. The bolt is 
embedded in the head, which is cast in lead. 

Two sizes of plate are listed as standard and three thick- 
nesses. The length of the plate is uniform in all types, 
85-8 inches, fitting into cells of two heights 13 and 141-2 
inches. The higher cell is that provided with a 3 1-4-inch 
mud space. The three types of plate are called heavy, medi- 
um and thin. Each is supplied in two widths, 4 13-16 inches 
and 5 3-4 inches, the corresponding external sizes of the jar 
accommodating them being 55-8 and 61-8 inches. 

Gould—The batteries by the Gould Co. are made in five 
types, including thin, medium and thick plates, in two-plate 
sizes, 8 5-8-inch by 5 5-8-inch, and the same height by 4 13-16 
inches wide. 

Staggered grids are used for the plates, and in other par- 
ticulars constructionally the Gould battery is in line with 
the best accepted practice. A particular feature, however, in 
which this concern claims to show advantages over many 
other types is in the composition of the paste in the positive 
plates. This is so composed that a much harder active 
material is obtained, with the great advantage that when in 
use only the outer surface is softened and more life is given 
to the plate than if the material were soft right through. 
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Fig. 4—Bolt type of cell connector on U. S. L. battery 


In the negative plate, also, much attention has been given 
to the composition of the paste, so that the shrinkage which 
takes place in the life of the plate is offset by the swelling 
of another element in the paste. By this means a good elec- 
trical contact is maintained at all times, a feature which has 
much to do with the cell’s efficiency. 

Baltimore—The Baltimore Electric Storage Battery Co., a 
new concern located in Baltimore, is marketing two lines of 
vehicle batter‘es with four thicknesses of positive plates and 
three thicknesses of negative plates. The two sizes of plate 
referred te are 4 13-16 inches and 5 3-4 inches wide by a uni 
form length of 8 3-4 inches. 

The positive plate thicknesses are 7-32, 6-32, 11-64 and 9-64 
inch. The thinnest negative plate is only 1-8 inch thick. 

A heavy plate cell consisting of four 7-32-inch positives and 
five 6-32-inch negatives in a 3 I-2-inch jar gives 28 amperes for 
4 hours, or 112 ampere hours. In comparison, a thin plate 
cell, using 9-64-inch positives and 1-8-inch negatives in a 
3 5-16-inch jar gives 25.5 amperes for 6 hours, or a capacity of 
153 ampere hours. In the latter case thirteen plates are used. 


Battery Action in Charge and Discharge 


(Continued from page 747.) 


PLATES DURING DISCHARGE IS, DURING CHARGE, 
DRIVEN FROM THE PLATES BY THE CHARGING 
CURRENT AND RESTORED TO THE ELECTROLYTE. 
THIS IS THE WHOLE OBJECT OF CHARGING. 

It has been said that every man has a different method of 
charging a storage battery, but in fact all methods are essen- 
tially the same in principle; that is, to pass direct current 
through the cells in the right direction. In the use of this 
current there are only two points to be considered—rate in 
amperes and time. 

The rate in amperes is limited by the state of discharge. 
When a battery is fully discharged, at which time the plates 
contain the greatest amount of sulphate, it can utilize current 
at the highest rate. As the charge progresses and the amount 
of sulphate in the plates decreases they can no longer utilize 
current at the same rate and the current should be reduced. 
The time at which to reduce the rate is when the cells begin 
to give off gas. 

The gassing of a cell is a feature of charging which has been 
very little regarded but is of great importance. Gassing 
shows at any time whether or not the charging rate is too 
high. 

Current passing through an electrolyte will always do 
something. It will always do the easiest thing first. When 
current is passed through a discharged cell the easiest thing 
is to decompose sulphate. As there is a comparatively’ large 
amount of sulphate in a fully discharged cell a high rate of 


current can be used, but as the amount of sulphate decreases 
a point will be reached at which there will not be sufficient 
sulphate remaining in the plates to utilize all the current pass- 
ing through. The excess current will then begin to do the 
next easiest thing, which is to decompose the water of the 
electrolyte, producing gas and, therefore, when the cells begin 
to gas freely it indicates that current is being passed through 
the cells at too high a rate and the rate should be lowered 
sufficiently to stop the gassing. As the charge is continued 
at the lowered rate the remaining sulphate will continue to 
decrease in amount until there is not sufficient left to utilize 
this rate of current and the cells will again begin to gas. . The 
rate should be lowered each time the gassing begins. 

When the cells begin to gas freely at a very low rate it in- 
dicates that there is no sulphate remaining, so that even this 
very low rate of current cannot be utilized, and the charge is 
completed. ° 

The sulphating which takes place during an ordinary dis- 
charge is entirely normal. If, however, charging is neglected, 
the sulphate increases and becomes hard and the plates lose 
their porosity and are not easily charged; this is the abnormal 
condition usually referred to as “sulphated.” 

In ordinary charging there is not sufficient time to continue 
the charge until absolutely all the sulphate is removed. To 
prevent any possibility of the small remaining amount of sul- 
phate increasing and becoming hard a weekly overcharge is 
given. 








Fig. 1—Positive and negative plates of Edison battery. The 
negative, which is shown at the left, is composed of 24 rectangular 
shaped pockets arranged in three rows of eight to the row and each 
pocket filled with iron oxide. At the right the positive plate is 
illustrated. It is made up of two rows of ribbon tubes, each tube 
filled with iron sulphate and flake nickel arranged in alternate layers 
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Fig. 2—At the left is one tube from a positive plate shown in 


actual size. It is approximately 44% Inches long and 4 Inch in 


diameter. At the right is the ribbon from which this tube is 
made, this being steel ribbon, nickel plated and finely perforated. 
{In the center is the smaller rectangular pocket for the negative 
plate. It measures approximately ‘7 inch wide, 3/16 inch thick, 
and 3 Inches long. Special machinery Is used for this work in 
order to keep the cost of production down 
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Tubes and Pockets 
of the Edison Battery 


Stages in Making Thess Two Elements 
That Are Warp and Woof of Cell 


LITTLE tube 4.5 inches long and not larger in diameter 

than a lead pencil and a little oblong-shaped flat tube 3 

inches long, half an inch wide and scarcely 3/16 inch thick are 
the two essentials of the now famous Edison storage battery. 

Just two essentials, a round tube and a flat tube; both are 
illustrated in actual size in Fig. 2, These two with what they 
contain would make a real battery, true not of much capacity, 
yet in them are the essentials. To make a real battery, one to 
propel a car or a truck, more of these little tubes, round and flat 
ones, are used. Just as 100 cents make a dollar so do enough of 
these tubes make a battery when properly arranged. 

These tubes are simple little affairs and there is nothing 
startling in what they are filled with, yet, to bring them to their 
present status required a series of 55,000 experiments by a corps 
of efficient chemists under the direction of Thomas A. Edison, 
whose name the battery bears. 

Let us look first at these little tubes and afterwards at what 
they are filled with. To make these tubes has called for building 
special machines, machines designed solely for this work. Poth 
the round and the flat tube are made from ribbons of steel, a 
piece in actual width being shown in Fig. 2. To make a tube 
from a ribbon is not difficult but to prepare the ribbon and 
manufacture it in quantities has called for much expenditure of 
grey matter. 


Preparing the Ribbon 


First the preparation of the ribbon: It is a carbon steel ribbon 
.005 inch thick and almost an inch wide, that is the ribbon for 
making the round tube, that for the flat tube is narrower. First 
this ribbon has to be perforated in order that chemical action 
can take place. Fig. 3 shows how this is done. The ribbon is fed 
between two rollers, one of which has small projections on its 
surface and the other corresponding depressions. One is 
described as a male roller, the other a female. The ribbon, 
after passing between these rolls, comes out filled with regular 
square holes, so small that twenty are needed to the inch, but 
they are regular in rows from side to side and each as accurate 
as can be. 

This done the ribbon goes between emery wheels that 
smooth both sides and take off any little burrs that might remain 
after the perforation process. But its troubles are yet far from 
an end. The emery wheels fill up the little perforations, and to 
clean them the ribbon is next fed through a machine with six 
revolving brushes, Fig. 4. It zig zags up and down through this 
machine, two brushes rubbing on one side, two on the other and 
in between are two more that rub crosswise on the ribbon so 
that when it emerges every perforation is as clean as clean 
can be. 

The ribbon is now ready to be nickel plated, in order that it 
may not rust when in contact with the liquid in the battery. 
After passing through the nickel bath it goes to a hydrogen fur- 
nace where it is heated to a cherry red and annealed to make it 
very pliable. The heat of the furnace also melts the nickel 
plating so that it is partly absorbed by the pores of the steel, 
thus becoming an integral part of the ribbon so that there is no 
danger of the nickel coating chipping off. Six special nickel 
plating machines are used in this work. 


Making the Round Tube 


The ribbon has now finished its preparatory journey and is 
ready to be made into round tubes or flat tubes as the case may 
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be. Fig. 5 shows how it is in one machine made into the round 
tube and cut into the desired lengths without the hand of a 
single workman. At the right is the reel of ribbon that feeds 
automatically into the machine. First it goes through a shaping 
die that not only forms it spirally into a tube, but the edges of 
the ribbon are lapped over each other, forming a perfect joint 
so that soldering is not needed. This lapped-over seam is 
pressed flat and as a last operation the tube is cut the correct 
length and dropped into a receptacle. 

The manufacture of the flat tubes or negative ones is not so 
interesting. These negative pockets, as Edison designates them, 
are formed in halves from ribbon by groups of punches which 
cut the halves in required lengths and stamp them into form, 
2 seconds being needed for each. These halves are not unlike 
the well-known paper box in which the box proper and cover 
are equal halves one fitting over the other. They are then washed 
in gasoline and the halves slid together, forming the pockets. 

With the two essentials of the battery now made the filling of 
them is the next operation. To fill the round tube is the big 
job; the flat one is a relatively simple operation. Before telling 
about the filling it is well to understand that the round tube is 
the positive one, and when thirty of them are put together they 
make up a positive plate for an Edison cell. Fig. 1 shows how 
they look when arranged in two rows, fifteen in a row in the 
steel grid or framework that contains them. The flat tube is 
the negative plate. 


700 Layers Per Tube 


The positive plate is filled with two substances, pure flake 
nickel and nickel hydrate. They are filled in layers in the tube, 
one layer of hydrate alternating with layers of pure nickel until 
the tube is full, but to fill it there are 700 layers, 350 layers of 
the pure nickel and 350 layers of the pure hydrate. How this is 
done will be told later. 

Pure nickel is not a difficult metal to obtain, but to get it in 
the form Edison needed it to do the work in these little tubes 
was a man’s job, in fact the job of a whole corps of chemists. 
Edison had to get the nickel very thin, so thin that it would 
take 16,000 sheets of it to make 1 inch in thickness. To do this 
meant building a new factory unit to house the special ma- 
chinery to get such inconceivably thin sheets of pure nickel. 

The machine which makes it is shown in Fig. 6, at least this 
is one of the several machines that do the work. This machine 
is a huge traveling crane suspended from an iron track overhead 
and moved back and forth by an electric motor, which the man 
shown at the left controls. This machine carries ten vertical 
copper cylinders, each 10 inches in diameter and on these the thin 
nickel is made. These cylinders are rapidly revolving and are 





Fig. 5—Once the ribbon is completed It has to be formed into the small tubes for the positive plates, which is accomplished on 





dipped into copper and nickel baths alternately, these baths being 
shown in the form of barrels in the floor. 

The rotating cylinders are first submerged in the copper bath 
for a few seconds while a thin layer of copper is deposited on 
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Fig. 3—The ribbon being perforated by passing between male and 
female wheels or rolls 





Fig. 4—After the ribbon is perforated it is run over 6 brushes 
which clean the perforations, 2 brushes working on one side of the 
ribbon, 2 on the other, and 2 crosswise 


this machine. The perforated ribbon Is seen on the reel at the right, and as it passes through the machine it is formed Into a tube with 


the edges lapped and at the left end is cut to the proper length 











Fig. 7—Removing the sheet of nickel and copper from one of. the 
cylinders. The sheet is cut on one edge and then peeled off 





Fig. 8—This shows the agitators, which contain a solution which 
dissolves the 125 thicknesses of copper deposit from the 125 thick- 
nesses of nickel, thus leaving the nickel In thin flakes 
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Fig. 6—One of the cranes which carries ten cylinders on which 
copper and nickel are alternately deposited from the baths into 
which these cylinders are dipped. There are 125 layers of copper 
which alternate with 125 layers of nickel, these 250 layers forming a 
sheet 1/64 Inch thick 


them. Then they are lifted out and moved along past multiple 
water jets that spray on them before they are lowered into a row 
of nickel baths where a film of nickel is deposited over the copper 
film. Out of the nickel they pass under more water jets and 
then into other copper baths. This program of copper and 
nickel with the water washing sandwiched between is continued 
until there are 125 layers or films of copper and 125 films of 
nickel, 250 films in all. 

These sheets are then peeled off the cylinders. Fig. 7 shows 
how the deposit is first cut from top to bottom and then stripped 
off. Once off it is rolled flat and cut into pieces 1% inch square. 

The next problem is to separate the copper from the nickel 
in these little squares. To do this the squares are put into 
agitators or barrels with revolving parts inside and filled with 
a solution that dissolves the copper films from between the 
nickel, so that all that remains when the agitating action is com- 
pleted are the thin films of pure metallic nickel %4 inch square. 


Filling the Round Tubes 


Next comes the filling of the round tubes, the positive ones. 
Special machines had to be designed to do this work. Fig. 9 
shows the side of a machine and Fig. to the end of one. This 
machine fills eight tubes at once, inserting the 350 layers of pure 
nickel alternated with 350 layers of nickel hydrate and rams 
each down with a force of 2,000 pounds per square inch. The 
eight tubes to be filled are inserted in a mould which has a 
recess into which each tube fits, this mould being not unlike 
that used by a foundry man excepting that it is all metal. The 
end view of the machine shows a hopper-like receptacle at one 
side containing the flake nickel and a similar one at the other 
side filled with nickel hydrate. The machine is so designed that 
the required amount of flake nickel is dropped into the tube, 
then packed and followed by the correct weight of nickel hydrate. 

Once filled little metal caps are inserted in each end of the 
tube, the ends are then crimped over, Fig. 11, and lastly eight 
little steel rings are slipped over each tube and pressed into 
position, these rings preventing the tube expanding. 

The tubes are now completed and ready to be put into the 
frame work or grids ready for assembly. But it would not be 
complete if a word were not said about the inspection of these 
little tubes from time to time during their manufacture and 
after they, are filled. To make sure that the loading machines 
do their work properly one tube is taken out of every-so-many 
filled by each machine and cut in half. One half is then placed 
under the microscope, Fig. 13, to see that the layers of flake 
nickel and nickel hydrate alternate properly. If they do not the 
lot of tubes from which the test specimen was taken are dis- 
carded and the machine inspected and corrected. 
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Fig. 11—After the positive tubes are filled the ends are capped inside, and, this done, 
are pinched, which is accomplished by the open jaws seen at the right. The overhead 
press first comes down holding the tube in position, after which the jaws close, ac- 
complishing the pinching act 
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Fig. 9—Side view of special machine used to 
fill the tubes of the positive plate. This machine 
deposits alternate layers of metallic nickel and 
iron oxide, 350 layers of each in each tube 
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Fig. 12—When the tubes are filled they are fitted with 8 rings, which prevent. ex- 
pansion and bursting of the tubes, which would allow the filling to escape. These rings 
are first put in position, the tube then Inserted, and the press does the remainder 
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Sag Seating tee Fig. 13—Thne utmost care is taken in inspecting the positive tubes to see that they 

sais { are filled with alternate layers of flake nickel and iron oxide. To make certain of this 

Fig. 10—End view of special machine for filling one tube In every given number manufactured is sawed longitudinally from end to end 

positive tubes, showing hopper receptacles at and one-half inspected before the microscope as illustrated herewith. Should the filling 

opposite sides, one filled with flake nickel and ‘machine have failed in proper alternating of layers of nickel and iron oxide it will be 
the other with iron oxide detected by this inspection 
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Four-Cylinders Predominate 


By W. F. Bradley 


































New Paris Body Fashions 


Fig. 1—Touring body with stream lines from radiator to rear and tumble-home sides in 
which the sides curve inwards at the top 




















Fig. 2—Sporting type of runabout body with tumble-home sides, sheet fenders and rear 
compartment for spare wheels and baggage 











Fig. 3—Lamplugh body on Renault chassis provided with rear locker for spare wheels which 
does not in any way interfere with baggage rack carried on rear of chassis 
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At Paris Show— Sixes Lose 


America Leads Outsiders in Numbers—England Second—Electric Lighting Popular— 
Few Self-Starters—Body Improvements Seen Everywhere—Briscoe 
Has New Car—Show Is Pure Business Proposition 


ARIS, FRANCE, Oct. 17—Special 
Pp Cable—The Fourteenth Paris 
Salon opened in the Grand Palais 
today with 808 exhibitors, twelve more, 
by actual count, than crowded the 
Palais a year ago. There is not room 
for all of the exhibitors, not because the 
number is any greater, but because of 
the demand for larger space. 

From today’s opening, it is at once 
evident that the Salon of this year will 
not be as international as Olympia, to 
be held in London next month, gives 
promise of being. Of the 898 exhibitors 
830 are French. America leads the 
foreign contingency with twenty-four 
exhibitors including such names as 
Cadillac, Hudson, Packard, Studebaker, 
Overland, Buick, Mitchell, Hupmobile, 
Ford, Case, Abbott, Benjamin Briscoe’s 
new car, and such accessories as Stewart 
speedometer, Vacuum oil, Warner 
speedometer, Bowser tanks and Oildag. 

Next to America lending an inter- 
national flavor to the Salon is England 
with twenty-three exhibitors, and then 
come the following: Italy 8, Germany 
8, Belgium 5, a total of sixty-eight in 
contrast with 830 French’ concerns 
alone. 

Today’s Salon opening shows that the 
four cylinder small car still occupies the 
presidential row, and that the small six 
has not made the showing expected, 
there being really only one ‘French 
maker, Delaunay-Belleville, paying any 
serious attention to it, so that in the 
eyes of all other French builders the 
six has really received a set-back. 


The Four-Cylinder Still Leads 


The four predominates, and its char- 
acteristics are a block motor with L-type 
cylinders and a stroke slightly longer 
than this year, although the stroke-bore 
ratio does not average any higher than 
for 1913. 

The Knight motor continues in force, 
being represented by Panhard, Clement, 
Mors, Gregoire and other French 
makers, not to speak of representatives 
from other countries. With the Knight 
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exception the non-poppets have gone back. They are not in as 
much evidence as one year ago. 

Everybody looks for novelty row at the Paris Salon, and this 
year electric lighting certainly occupies the spot-light. The 
French makers are enthusiastic on it. It has made a startling 
conquest. 

There are self-starters on a small number of cars, but they are 
generally charged for as extra equipment. The starter move- 
ment has not taken hold like the electric lighting. 

The 133 chassis which are on exhibition on the various stands 
show that much progress has been made in the refinements of 
springs and brakes, as well as in motor compactness and ac- 
cessibility. 

The cyclecar movement has exerted its force and exemplifies 
itself in a tendency towards small four-cylinder motors. 


New Benjamin Briscoe Models 


From an American viewpoint the new car of Benjamin Briscoe 
is of interest. It is a five-passenger model which will probably 
be listed at $900, and together with thjs is a four-cylinder cycle- 
car selling complete at $390. It is understood that arrangements 
have been completed for building these for the European market 
as well as for their construction in America. The new touring 
car is a four-cylinder unit construction, cylinder 3.1 by 5.1 L-type 
with inclosed valves. Lubrication is by circulating system; there 
is a three-speed gearset, and two sets of rear wheel brakes. The 
wheelbase measures 105 inches and the weight is 980 pounds. The 
body is a five-passenger European type without a break from 
bonnet to rear. 

Today’s show is the first of the European season, Paris this 
year coming before London and thereby securing additional im- 
portance. Expenditure on the show will doubtless exceed the 
sum of $200,000. The joint committee responsible for the show 
has the advantage of securing the use of the finest exhibition 
hall in the world at practically no other cost than indemnities to 
a few small bodies having been housed to make room for them. 
Stands are furnished to the exhibitors completely fitted up and 
decorated, the cost of the best and largest places being $4,000. 
Under the new method of management, exhibitors are entitled 
to share in the profits. Last year the exhibiting firms having a 
membership in one of the trade organizations responsible for the 
Salon were refunded 35 per cent. on their stand rental, and non- 
members 16 per cent. President of the joint committee running 
the show is Louis Renault. 

There are numerous innovations in this year’s show. After 
living through a period of lavish display, when even the ad- 
joining streets were included in the sumptuous decorative 
scheme, there was a short period during which an attempt was 
made to abolish shows. This was followed by an experiment 
with shows every 2 years, and has been succeeded by the pres- 
ent decision to hold an annual show of an artistic nature, but 
on sound business lines with no attempt to bring the crowds in 
by world’s fair methods. 


No Free Tickets 


Instead of crowding the hall to suffocation on the first day 
by the very simple expedient of distributing, free tickets, not a 
free pass was given out today. Instead, the price, which is 
normally 20 cents, was increased to $1, thus making sure that 
only those persons really interested in automobiles would be 
brought into the hall. Next Friday the price will be increased to 
60 cents, and on Monday, October 27, the last day of the ex- 
hibition, the late comers will have to pay $1 to pass the turnstiles. 

There is now no necessity to seek to stagger the crowds by 
thousands of lights and a wealth of decorative matter. The 
masses are converted to the automobile and the problem now is 
to get in the greatest number who are purchasers or likely to 
become immediate purchasers. 

The change of date from December to October has also been 
made from economic reasons. After the Summer season there 
is a slackening off at the factories and full work is not taken up 
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until the show has come to a close. Thus the earlier the show 
can be held the shorter the slack period in the shops. While 
this change will make for internal economy, it has the additional 
advantage of making Paris the first show of the season and 
therefore attracting dealers, and particularly foreign dealers, 
who would otherwise visit the London exhibition. The Paris 
show is not so international as the one at London, but under 
every other heading it has a decided advantage over its rival. 
It is an absolutely complete representation of the Continental 
automobile industry, the only European country which is not 
fully represented being England. 


America Gets Fair Show 


American firms are more numerous than last year and it is 
worthy of note that they are not the same as last year. The 
Hudson Company occupies stand No. 1, a choice position directly 
opposite the main entrance. This is ample proof that a foreign 
firm can receive generous treatment at the hands of the Paris 
show committee. A turn of the wheel gave Hudson this posi- 
tion, but the system under which lots are drawn is such that 
there is very little difference shown between home and foreign 
firms. 

The Grand Palais is this year too small to nold all the ex- 
hibits. This is not due to the increased number of exhibitors, 
for the figures are only about one dozen higher than last year, 
but to the fact that firms have asked for bigger stands than ever 
before. The amount of space rented in the main hall is 252,000 
square feet. In order to provide for commercial vehicles, a 
special building has had to be erected on the banks of the Seine, 
about 50 yards from the~Palais. Permission to erect this tem- 





Fig. 4—Schnelder touring car body with deck In rear of front seat 
folded 


Fig. 5—Schneider body showing deck In rear of front seat raised, 
forming. windshield 


Fig. 6—Schnelder body showing lines of tumble-home sides; also 
raised windshield for rear seat and swiveled eye-type dash lamp 























Fig. 7—Cupboard above spare wheel locker on Lamplugh body, 
these cupboards making suitable baggage-carrying spaces 


Fig. 8—Locker for spare wheel in rear of Lamplugh body. Inside 
of this locker there are two smaller chests for spare tubes, neither 
of which shows in the illustration. 


Fig. 9—Scuttle construction at the rear of the front seats on a 
Charron body built by Lamplugh 


porary building was not granted until very late, but within 5 
days of the order being given a stout wood building with big 
glass windows had been put up and roofed. The number of ex- 
hibitors in the commercial vehicle section is twenty-three, occu- 
pying 9,700 square feet of space. 

Paris, France, Oct. 10.—Refinement is the order of the day in 
the general appearance of automobiles as shown at the Paris 
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Salon. It is now impossible to sell a’car, whether it be a 6-horse- 
power runabout or a powerful touring model, with an abrupt 
break at the dashboard and discontinuity in its lines. The most 
conservative manufacturers, who have clung to their own par- 
ticular type of bonnet and dashboard as if they were family heir- 
looms, have had to give way before this modern movement, and 
so dispose their bonnets that they will harmonize with the body 
to be put behind them. Delaunay-Belleville is a good example 
of this. The radiator is distinctive; it is round, and naturally 
suggests an engine boiler, on the manufacture of which this 
firm’s reputation was made before it secured success in the auto- 
mobile field. Now the bonnet has been modified, the gasoline 
tank has been placed behind it, there is no break between bonnet 
and tank, and it is possible for the coachbuilder to so lay out his 
work that there will be no break between tank and body. 


Make Radiators Harmonize 


After making the bonnet so that it will harmonize with the 
body, car manufacturers have gone a step further and have 
made their radiators harmonize with the whole. The tendency 
is toward gentle curves: everything is rounded off; there is no 
abrupt break anywhere; even the mudguards are domed, every- 
thing is being cleared off the running boards and a visible door 
handle is an abomination. Yet at the front end of the car there 
was a sharp break from the flat radiator to the gently sloping 
bonnet. This harsh effect has been got over by rounding off the 
top and the sides of the radiator, so that the car begins sweetly, 
and not with a sudden jerk shocking to the eyes. Peugeot ap- 
pears to have been the first to adopt this, but others were not 
long in following. It is only a detail, but it is remarkable what 
an effect it has in softening the lines of the car. Other makers 
have not only rounded off the angles but have made the radia- 
tor more or less pointed. Carried to extremes, a harsh effect is 
again obtained. It is a difficult matter to get a really good effect, 
and there are some makers who would have been well advised to 
leave their radiator flat and merely round off the angles. Pan- 
hard has adopted the slightly pointed radiator with very pleasing 
results. The pointed radiator has the additional advantage of 
slightly cooling the area of the cooling surface. 

Metallurgique claims to have a patent on the pointed radiator 
and has threatened court proceedings; nobody appears to be 
scared, however, by the threats. Gasoline tanks are no longer 
carried under the seats. They are most often placed on the 
front of the dashboard, right across the frame, the top forming 
a continuous line with the bonnet and the scuttle, or they are 
mounted on the rear of the dashboard or under the scuttle dash. 
The rear tank under pressure is found on a rather smaller num- 
ber of cars than formerly. Both tank and radiator fillers are 
being made very much larger than before, in some cases being 
hig enough for the hand to be passed inside. The arrangement 
is not unsightly and it may be useful. 

With the craze for a clean-cut car the problem is to stow away 
tools, tires, batteries, etc., in a convenient manner. Only a com- 


Fig. 10—Three-quarter rear and three-quarter front boat type bodies on Turcat-Mery chassis showing external exhaust manifold and 
concave sides. The rounded radiator frame is in conformity with the general lines of this body 
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paratively small number of complete high-grade cars being pro- 
duced by the automobile manufacturer, this problem is left to 
the body-builder. Lamplugh has done some excellent work in 
this direction. In the rear panel he has built a locker of suffi- 
cient size to take a wheel with an inflated tire on it. The wheel 
is held in place without any straps, and the hinged door can be 
let down and the wheel taken out without interfering with a 
well-filled luggage rack. Near the bottom of this chest are sup- 
plementary lockers, also lined with felt, which are ideal for 
carrying spare tubes. Around the top of the big chest, with ad- 
mission from the back of the car are three more small lockers 
suitable for tubes or spares. Under the rear floorboards and to 
each side of the propeller shaft, sheet steel trays are fitted. 
Under the front floor boards another sheet steel pan is specially 
designed to receive the battery. By this arrangement, everything 
connected with the car is stowed out of sight. 

To provide accommodation for passengers’ nick-knacks, Lam- 
plugh has fitted up handsome cabinet work at the back of the 
front seats. From the outside this is hardly visible, for there is 
a kind of scuttle at the back of the front seats which further 
serves to enhance the lines of the car. From the inside the 
effect of these cabinets, in polished wood, is decidedly pleasing. 
This effect is shown very well on a Charron touring car, with 
bodywork by Lamplugh. The same car is fitted with Lam- 
plugh Pullman seats. Both the back and the seat are entirely 
independent from the body and each one can be regulated for 
height and inclination to suit the passenger, at a moment’s 
notice. 

A very good effect is being obtained by abolishing the polished 
wood top rail on open bodies. Instead of there being an abrupt 
stop of the side panel and a piece of polished beading placed 
along it to give the necessary finish, the panelling is being 
brought right over from the outside to the inside and well 
rounded. This is particularly pleasing when the sides run into 
a scuttle at the back of the front seats, as is done on the Char- 
ron with Lamplugh body already mentioned. 


Boat-Type Gains Adherents 

In sporting circles there is a decided craze for boat-type bodies. 
Various body builders have taken this up with some very good 
effects. Turcat-Mery has produced several on lines which sug- 
gest a boat with its bow turned toward the rear. Alin & Liau- 
tard have built a series on Abadal chassis in which a striking 
effect is obtained by alternating the longitudinal planks of en- 
tirely different kinds of wood. This body is a three-seater partly 
decked over around the rear seat. Henri Labourdette has made 
a specialty of boat bodies with very good results. Half a dozen 
are being shown on Panhard, Peugeot and Abadal chassis. 

Labourdette has two fore-and-aft oak members, on which he 
builds up ribs, exactly as in boat construction, and then puts on 
three layers of planking, two layers being diagonal and crossed, 
and the outer layer longitudinal. The bodies are polished in 
their natural woods, generally mahogany, the rival heads show- 
ing, as in real boat construction. The upholstery is merely but- 
toned in. 

One of the great difficulties with a body of this nature is to 
make the car bonnet harmonize with the boat. On the Abadal 





Fig. 14—Front and rear views Turcat-Mery boat-type body 
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the body maker has carried the planking over the bonnet, right 
up to the radiator. 


Boat-Type Bodies Are Light 


These bodies have the practical advantage of being consider- 
ably lighter than any ordinary type of body and infinitely 
stronger. A five-passenger body has but 130 pounds of wood- 
work. The complete weight of a boat body varies between 280 
and 350 pounds, compared with 550 to 660 pounds for an or- 
dinary type of body with equal carrying capacity. Built up on 
ribs with three layers of mahogany, the greater strength is evi- 
dent. This has been proved in a very practical manner, for one 
of the first cars went into a tree at 4o miles an hour, and al- 
though the chassis was badly wrecked not a plank had sprung 
in the body. Henri Labourdette claims to have patented this 
construction and to have registered the design. 


ter gee” 





Fig. 11—Alin & Liautard boat-type body on Abadal chassis in which 
alternate lengths of planks of different kinds of wood are used 


Fig. 12—Showing how framework is set up for Alin & Liautard 
boat-type body 


Fig. 13—Three-quarter rear of Alin & Liautard boat-line body show- 
ing characteristic boat line 

















Fig. 15—Front and rear views Alin & Liautard boat-type body 
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Electric Beacon Lights 


majority of makers of both electric passenger and 

commercial vehicles for next season. Economy 
and conservation, both necessary in that the radius of 
mileage per charge can be made as great as possible for 
the field of the electric, and its possibilities are directly 
proportional to the battery capacity and life. 

Conservation of battery current is being attained in a 
commendable manner, not by the brute strength method 
of putting in 50 per cent. more cells if you want 50 per 
cent. more mileage, but rather by endeavoring to make 
the present capacity of the battery go further by cutting 
down the friction losses in the chassis and so avoiding 
that needless waste of current used to overcome poor 
bearings, poorly balanced chassis, imperfect steering, 
stiff spring action and a host of other troubles in the 
chassis where wearing parts consume their quota of the 
battery supply. 

This work has been begun in real earnest by the leading 
makers of electrics, and particularly in the truck field is 
it true that the majority of the chassis improvements have 
in mind making the available battery capacity carry the 
car a little further, and also being able to use it for 
slightly higher accelerations and better speeds on hills if 
necessary. 


Le CONOMY of battery current is the objective of the 


Cutting Down Friction Losses 


This story of cutting down friction in the wearing 
parts is a long detail one, but a few examples will show 
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how the engineers are going after the subject in a busi- 
nesslike manner and how some of them have practically 
revamped their line of commercial cars in order to cut 
down electric current losses and render the chassis more 
fool proof. The fitting of grease cups on every spring 
bolt and chassis bolt is bound to add its quota to easier 
car running ; adding ball bearings in the steering gears to 
give easier handling will add its mite to battery conserva- 
tion; fitting larger and more adequate bearings to carry 
both front and rear wheels and using improved means to 
keep the dust and dirt out and the lubricant in will cer- 
tainly add a percentage to the increase of battery mileage ; 
grease cups on all steering pivots, on steering cross links 
and on brake operating parts, will help; inclosing drive 
chains and running them in oil will eliminate much loss 
of battery power; mounting the motor shaft on imported 
annular ball bearings is being looked to by some makers 
as an economy of battery current; another group of 
makers are inclosing the controller in a weather-proof 
metal box instead of leaving it exposed to water and dirt, 
this added precaution being certain to add to its life and 
keep it in better working condition; grouping the motor, 
the battery connections and the controller so that the 
length of wiring is greatly reduced is bound to play its 
part in battery current conservation in that such a group- 
ing and reduction in wiring length will prevent drop of 
voltage in the wiring; putting wires of larger cross sec- 
tion so as to give higher current-carrying efficiency and 
inclosing these wires in conduits which have all connec- 
tions soldered and taped will work its part; space will not 
permit to go further in this array of improvements that 
the up-to-date electrical engineer is incorporating in his 
chassis, all for the one great, all-essential object, namely, 
conserving the electric current, making it go further and 
better than ever before. 


Stepping on the Threshold 


But do not stop here. Some of the makers have, others 
have not, and the really progressive ones are only on the 
threshold of this great battery conservation movement. 
There are boundless fields yet to be conquered. Another 
positive method of conserving current is that of cutting 
down chassis weight, and there is big room for progress. 
Two or three makers are now announcing the fitting of 
pressed steel frames in place of channel stock, claiming 
thereby not only a reduction in weight but also an increase 
in resiliency which should be beneficial to the battery, 
freeing it from a percentage, at least, of the vibration to 
which it is subject. 

With the pressed steel frame it is possible to narrow 
the side members at the front so as to make the truck 
turn in a circle of much less diameter than formerly. 
This is commendable battery conservation, because if a 
truck has to reverse three times in making a turn, each 
reverse eats up its share of battery supply, and a heavy 
share because the entire load has to be started just twice 
that number of times. Make the maneuvering abilities of 
the truck better, make it possible to turn in a 40-foot 
street and you are making your battery capacity go a 
good percentage further. 


Merit of Pruning Process 


Cut down chassis weight wherever possible, should be 
the watchword. It costs just as much in electric current 
to carry 200 pounds of excess chassis weight around as it 
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does to carry that much useful load. It often costs more 
to carry the chassis load because not infrequently it is 
unsprung weight, which eats up more electricity than the 
sprung load carried over the springs. Makers can still 
reduce in chassis weight by using better grades of steel, 
substituting alloy steels where ordinary carbon steels are 
now used. 

Not only will a better grade of steel do its part, but 
there is room for a nicer proportioning of the size of the 
part to the work it is intended to do. Cut a page from the 
experiences of gasoline racing cars in this respect, where 
weight reduction has been such a factor. With racing 
cars it has been possible to cut several pounds off without 
reducing the strength of the entire chassis and still leave 
the desired safety factors. Foreign car makers are 
experts in this work. Let the electric vehicle maker 
pursue this policy. Every pound he cuts off is money in 
hand to his own merchandising department and more 
money in hand to the buyer of the truck. 


More Strength, Less Weight 


Some makers will have to strengthen axles for future 
work, some have already done it, but not a few others 
have this work in store on some of their models. This 
does not mean adding more weight, but it does mean 
adding better materials, using better bearings, mounting 
them better, using better precautions to exclude foreign 
substances, and adding better lubricating facilities. 

Using shaft-drive on lighter models is certain to give 
increased battery efficiency because of the inclosed nature 
of the drive and the fact that current is not needlessly 
consumed by mud and dirt reaching the operating parts. 
The adoption of the latest worm-driven axles is bound to 
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make a showing in this respect, and the magnitude of this 
movement a year hence will be awaited with particular 
interest. 

Let the makers of both pleasure cars and trucks real- 
ize first and last that current economy is the slogan. 
That with this increased battery efficiency with thinner 
plates and without adding to the weight is a second 
slogan. That better battery mounting, greater battery 
accessibility, so that the battery will receive daily atten- 
tion, its cells be properly filled with electrolyte, its cells 
properly tested, connections kept in proper condition, etc., 
should be looked after wherever possible. 


Direct Drive for Engineers 


The electric engineer has a busy program before him. 
It is not child’s play, but real man’s work, man’s work that 
calls for focusing of all energies. 

This done, the tale is but half told. Production is 
to-day an essential of business. Up to the present it has 
not been a potent factor in the electric vehicle field, but the 
thin edge of the wedge has been entered and we are now 
started on the production era, that era when the maker 
producing in quantities will be able to cut prices from 
$100 to $500 per model, the same as has been done in the 
gasoline field. This condition is bound to come; it is 
already coming. Midnight slumbers are past; the morn- 
ing of production in electrics has arrived, and those com- 
panies that are keeping production in mind in chassis 
design will win the laurels. Those who see otherwise will 
go the way of the many in the gasoline field during the 
last few years, who hopelessly tried to keep afloat on the 
ego of a small engineer, only to find themselves derelicts 
on the cruel sea of production. 


U. S. India Rubber Imports 113,000,000 Pounds in 1913 


Surpasses 1912 High Record by 3,000,000 Pounds 


LS egg wegen tote D. C., Oct. 18.—It will be interesting to 

the tire trade to learn that india rubber imports into the 
United States in the fiscal year 1913 were the largest in the his- 
tory of the import trade. They amounted, in crude rubber, to 
113,000,000 pounds, against 110,000,000 pounds in the former high 
record year, 1912, this being the third time in which the imports 
of this article exceeded 100,000,000 pounds in a fiscal year. These 
figures apparently sustain the frequently published assertion that 
the United States consumes half the rubber of the world, since 
the world’s production of india rubber was, according to an 
authority, in 1912 100,000 tons, or 224,000,000 pounds, while our 
own imports-in the year ended June 30, 1913, were 113,384,359 
pounds. 

The growth in the use of rubber in the United States is illus- 
trated by government statistics, which show importations of india 
rubber in 1890 of 34,000,000 pounds; in 1900, 49,000,000 pounds ; 
in I910, 101,000,000 pounds, and in 1913, 113,384,359 pounds. 

The world’s production of rubber, according to the authority 
above mentioned, was: In 1905, 61,000 tons; in 1910, 70,000 tons, 
and in 1912, 100,000 tons, while the estimate for 1913 is 115,000 
tons. The rapid increase in the share of the world’s rubber, 
which is obtained from cultivated trees, is illustrated by the 
fact that in 1905 less than 1 per cent. of the world’s rubber was 
obtained from plantations, the remainder being from natural for- 
ests, while In I9I2 27.5 per cent. was obtained from plantations. 
The estimate for 1913 allots 40 per cent. of the production to 
plantations, the quantity of cultivated rubber having grown from 
145 tons in 1905 to 8,200 tons in 1910, 27,500 tons in 1912, and an 
estimate of 45,000 tons in 1913. 

Brazil still supplies more of the india rubber imported into the 
United States than any other country, but the percentage of the 
imports supplied by Brazil is now materially less than a decade 
ago. The share of the crude rubber imports drawn from Brazil 


was 56.6 per cent. in 1903 and 38.4 per cent. in 1913, while the 
share drawn from the United Kingdom (in whose colonies are 
found most of the rubber plantations) was 17.7 per cent. in 1903 
and 30.1 per cent. in 1913. The quantity of india rubber drawn 
from the East Indies is also rapidly increasing, having been in 
1903 less than half a million pounds and in 1913 more than 12,- 
000,000 pounds. The prices of that arriving from the sections of 
the world in which most of the “plantation rubber” is now pro- 
duced are now materially higher than that from the chief 
source of the natural supply—Brazil. The average import price 
of the rubber drawn from the United Kingdom in 1913 was 98.3 
cents per pound, that from the East Indies 97.3 cents, and that 
from Brazil 59.5 cents; the average import price per pound 
of the entire importations of india rubber in 1913 having been 79 
cents, against 84 cents in 1912 and $1.06 in 1911, the high record 
year in the import price of india rubber. 

The 113,000,000 pounds of crude rubber imported into the 
United States in 1913 is, by no means, the entire supply of ma- 
terial of this character brought from abroad. The year’s im- 
portations of india rubber and “substitutes for” include, besides 
the 113,000,000 pounds of crude rubber, 45,000,000 pounds of gutta 
joolatong, 10,000,000 pounds of guayule gum, over 1,000,000 
pounds of balata, nearly 500,000 pounds of gutta percha and 43,- 
000,000 pounds of rubber scrap or refuse fit only for remanu- 
facture. The 45,000,000 pounds of gutta joolatong and 10,000,- 
ooo pounds of guayule gum, both of which serve in a limited 
way as substitutes for rubber, are much lower in price, the 
average import price of gutta joolatong being about 5 cents per 
pound and of guayule gum 42.5 cents. The scrap rubber, which 
consists chiefly of old rubber shoes, boots, belting and motor 
car tires, amounted to 43,000,000 pounds in 1913, against 26,000,000 
pounds in 1912, averaging about 8 cents per pound, and coming 
chiefly from Russia, Germany, England and Canada. 
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Lowe Co. Answers Barber 


Motor Car Equipment Co. Files Demurrer 
in Same Suit 


EW YORK CITY, Oct. 21—The first of the alleged in- 
fringers, the Lowe Motor Supplies Co., sued by William 
Barber has filed an answer. On October 2, it will be remem- 
bered, William Barber filed a suit in the United States District 
Court for the Southern District of New York, claiming a basic 
patent infringement against the following concerns: the Smith- 
Haines Co., the Motor Car Equipment Co., and the Lowe Motor 
Supplies Co., all accessory concerns in this city. He claimed a 
basic patent on the type of spark plug which bears the names 
Red-Head, V-Ray and Sootless. Mr. Barber’s patent No. 732,- 
032, of June 30, 1903, refers to a spark plug wherein the porcelain 
is inside the bushing at the ignition and extends part way back 
through the plug toward the cable end. The remainder of the 
insulating material is specified as being of some substance less 
brittle than porcelain. 

In its answer, the defendant denies parts 2, 3, 4, 5, 6, 7 and 9 
of the complaint, that it has any knowledge or information 
sufficient to form a belief as to any of the allegations of the 
complaint in the mentioned parts. The substance of the answer 
is as follows: It denies that William Barber is the inventor, 
that on September 17, 1913, Ada Barber assigned all her rights 
to the invention, to William Barber, that it did not use spark- 
plugs which had stamped in the metal “patented,” that it did not 
offer for sale at its store at 1770 Broadway, any spark plugs with 
the alleged infringements, but admits it offered for sale spark- 
plugs known as the Red Head Magneto Plug combinations, and 
does not believe that these are similar to Exhibit A, the alleged 
infringed spark plug, and denies ever selling 10,000 spark plugs, 
with the infringements as stated in Part 9 of the complaint. 

As a first, separate and distinct defense to the alleged cause 
of action set forth in the complaint, the defendant alleges, that 
the said invention 732,032 was not an invention when produced 





Automobile Securities Quotations 


N° changes of any import occurred in this week’s automobile 
securities quotations. Ajax-Grieb Rubber Co. common, 
rose 5 points and the Goodyear Tire & Rubber Co. common, 
dropped 9g points. 
—1912—..  ——1913—, 
Bid Asked Bid Asked 


Aijan-Grieb Rubber Co., COM. ..00 cc csciccscvcs 150 165 155 — 
Meee Geriee Rubber Co., Pid. cccsciccscceccvc. 94 98 95 100 
BN a) See «+2100 102 98 100 
Chalmers Motor Company, com................ » fe 98 102 
Chalmers Motor Company, pfd................ a = 94 102 
Consolidated Rubker Tire Co., com............ 10 15 35 37 
Consolidated Rubber Tire Co., pfd............ 50 60 90 95 
Firestone Tire & Rubber Co., com............270 275 265 267 
Firestone Tire & Rubber Co., pfd.............106 10714 102 103 
Garford Company, pre erred........ cele a atone, oes 100 85 90 
General Motors Company, com................. 36% 3714 38 39 
General Motors Company, pfd..... oe 78 80 76% *79 
B. F. Goodrich Company, com............. joe 73 20 21 
B. F. Goodrich Company, pfd.................106% 107% 85 88 
Goodyear Tire & Rubber Co., com.............: 375 380 275 282 
Goodyear Tire & Rubber Co., pfd........ ...105 106 974 98y% 
Gray & Davis Co., preferred................ ag ~~ a 102 
Hayes Manufacturing Company............ scored 92 ~ ‘es 
International Motor Co., com............. <> 19 aa 5 
International Motor Co., pfd................-. 76 78 10 15 
Lozier Motor Company, com..............-+++ + ~ 15 ay 
Lozier Motor Company, pfd.................. -- a ae 90 
Maxwell Motor Co., common................. .. Sd 1% 24 
Maxwell Motor Co., Ist pfd............ pattie isa a 21 24° 
Maxwell Motor Co., 2nd pfd.................. a, ne 5 7 
Beaber Mubber Comipany.....ccccccccccesveese kG 140 130 135 
Packard Motor Company, pfd................. 105% 107 95 100 
Peerless Motor Company, com................ i i 25 35 
Peerless Motor Company, pfd................. a, ge 85 90 
Pope Manufacturing Company, com........... 30 34 oF 8 
Pope Manufacturing Company, pd........... 70 74 = 28 
ee ye ee ee” eee a3 a? _ 35 
eee eS ee eee eee a - m? 92 
Reo Motor Truck Company............cce00- oa 10% 8 9 
mee Motor Car Company. ccccccicccceccecces on 23 16 17% 
Rubber Goods Mfg. Co., pfd...............005 oe a 100 106 
Stewart-Warner Speedometer Co., com......... .. oa 63% 66% 
Stewart-Warner Speedometer Co., pfd......... aus ea 94 97 
Studebaker Company, com...............ee00- 43% 44 19 20 
Studebaker Company, pfd..................... 94 97 73 78 
Swinehart Tire Company............0...secee- 98 100 80 85 

i MR ed nce esdondvcoseegaes me aa 57% 59 
ie, Ng BE Mi acdc as seneccavenne a wa 103% 104% 
White Company, preferred................... 105 108 105 110 
Willys-Overland, common.................... a oa 63 65 
Willvs-Overland, preferred..................-.. nA pe 85 92 

*Ex. Div. 
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by Mr. Barber, and for a second defense alleges that the said 
invention was not new and useful when produced, and denies it 
is guilty of the said supposed grievances laid to its charge. 


Files Demurrer in Barber Suit 


New York Ciry, Oct. 21—The Motor Car Equipment Co. has 
filed a demurrer, in the United States District Court for the 
Southern District of New York, to the complaint of William 
Barber on alleged infringement of certain spark plug features. 

It claims that the complaint does not state facts sufficient to 
constitute a cause of action, that it does not state that the in- 
fringement complained of was committed after the defendant 
had notice of the patent in the suit. It also says, in its demurrer, 
that the damages alleged to have been incurred by the plaintiff 
on account of defendant’s infringement, are not stated specially, 
so that the defendant is not advised by the complaint of all the 
issues in the action. 


Receiver Appointed for Mason Co. 


Watertoo, Ia., Oct. 15—I. J. Hoover has been appointed re- 
ceiver of the Mason Motor Co. of this city. The amount of 
bonds outstanding and due is $100,000. In the petition, F. W. 
Powers, trustee for the bondholders and plaintiff, demands 
judgment against the company in the sum of $100,000 together 
with interest on $36,000 due since July 1, 1913, and $64,000 due 
since January I, I9gI2. 


Stephenson Truck Bankrupt 


MitwavukeE, Wis., Oct. 22—The Stephenson Motor Truck Co., 
of this city, today was thrown into bankruptcy by three outside 
creditors, who say that the concern on October 8 admitted its 
inability to meet obligations and consented to bankruptcy. The 
claims of the petitioning creditors are small. 


Three R. C. H. Corp. Creditors 


Petition for Involuntary Bankruptcy 


Detroit, Micu., Oct. 21—Special Telegram—Three merchan- 
dise creditors of the R.C.H. Corp., now in the hands of a re- 
ceiver, have filed a petition in the U. S. District Court here 
before Judge Tuttle to place the corporation in involuntary 
bankruptcy. Their claims against the R.C.H. amount to about 
$10,000. Certain investigations are now under way to determine 
whether or not the present receivership policy is to the best in- 
terests of the creditors or whether it would be best to throw the 
corporation into bankruptcy. The court ruling which is ex- 
pected next week will depend upon the findings of this inves- 
tigation. 


Receiver Appointed for Inter-State 


INDIANAPOLIS, IND., Oct. 20.—Michael J. Broderick has been 
appointed receiver for the Interstate Automobile Co., Muncie, by 
the circuit court in that city. The receivership was based on a 
petition filed by Thomas F. Hart, president of the company. 

Mr. Hart says that the company has liabilities amounting to 
approximately $500,000 and that the concern is insolvent. He 
says also many large accounts are due the company, which it is 
impossible to collect. The company has outstanding common 
stock amounting to $195,000 and preferred stock to the amount 
of $100,c00. 

According to Mr. Hart, there has been dissension among stock- 
holders which has prevented the company obtaining additional 
money, which has been badly needed to carry on current oper- 
ations. The stockholders are all wealthy men. The assets of the 
company include the factory buildings, equipment, several fin- 
ished cars and accounts in the sum of $43,638.34. 

Judge Frank Ellis, who appointed the receiver, has ordered that 
manufacturing operations continue until orders in hand are 
filled or until the supply of material is exhausted. The receiver 
has given bond in the sum of $300,000. 


Schacht Property Is Sold 


CincINNATI, O., Oct. 20—Special Telegram—Between $35,000 
and $40,000 was realized today by Ezekiel and Bernheim as 
auctioneers of the automobile chattels of the Schacht Motor Car 
Co., at Winton Place. The sale attracted the largest crowd of 
its kind in the history of the firm. During the morning thirty- 
six machines were sold. Not all were new, and some were un- 
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finished. Later in the day office fixtures and part of the equip- 
ment were sold. The sale will continue tomorrow. The real 
estate, consisting of what is generally known as the Cook Car- 
riage Plant, on Spring Grove avenue will be offered on Novem- 
ber 10. The stock and machinery had been appraised at $175,000, 
but not a bid for the purchase of the stock and machinery in 
its entirety was made. The auctioneer tried to induce a bid at 
$75,000, but there was no response. 


Cotumsus, Inp., Oct. 20—A judgment for $30,132 in fore- 
closure of trust deed proceedings has been obtained against the 
Indiana Motor and Mfg. Co., Franklin, Ind., by Albert L. Mc- 
Alpin, trustee. The judgment was rendered in the circuit court 
of this city. 


International Meeting for Oct. 24 


New York City, Oct. 22—The postponed meeting of the In- 
ternational Motor Co. stockholders, was adjourned until Friday 
at II, after being in session about 2 minutes. A great many 
stockholders appeared at the company’s offices, but they were not 
allowed to attend the meeting because technically they are not 
stockholders, but merely owners of voting trust certificates, 
which are held by C. P. Coleman, H. K. Pomroy and M. E. Kern, 
the voting trustees. One of the original stockholders of the 
Mack Motor Co., said that he thought a mistake had been made 
in taking in the Saurer truck at the time of consolidation. An- 
other stockholder arose at the minority meeting, declaring that 
the new loan of $1,200,000 would be dissipated by the manage- 
ment, because from what he had learned, the management had 
no definite idea of what was going to be done, and considered 
cutting out the Mack and Saurer trucks. A motion was made 
that a receiver immediately be applied for, if the loan was not 
secured. After argument the resolution was changed to the 
effect that some application be made to the court. 


Fisk Net Earnings for 1913 
To Run Over $900,000 


CuicoprE FAtts, Mass., Oct. 22—Net earnings of the Fisk 
Rubber Co., for its year to end October 31, will run between 
$900,000 and $1,000,000, thus fulfilling the expectations of the 
management when the $3,000,000 first preferred was offered for 
investment early this year. 

Net profits of $900,000 would be over four times the $210,000 
dividend charge in the 7 per cent. first preferred or stated in 
terms of the $8,000,000 common, would leave a balance for that 
issue of $550,000, or 7 per cent. The company has for the last 
few months been producing at the rate of 1,800 tires daily, and 
it will have a capacity of close to 2,500 tires daily when enlarge- 
ments nearly finished are in productive swing. 


Board To Head Kentucky Wagon Co. 


Louisvitte, Ky., Oct. 18.—R. V. Board, of Boston, Mass., was 
elected president of the Kentucky Wagon Manufacturing Co., 
succeeding W. C. Nones, who recently resigned to become chair- 
man of the board of directors, at a neeting of the directors held 
Friday. Philip S. Tuley, of Louisville, was elected vice-presi- 
dent. The concern manufactures the Urban electric trucks. 

Mr. Board is now general agent in New England for the Inter- 
national Harvester Co. Officials yesterday sought to put a 
quietus upon reports that the local concern would be affiliated 
with the harvester company. It is generally known here that a 
plan to sell the local company to the harvester people was all 
but consummated 2 years ago, when legal entanglements were 
encountered. So-called “trust” activities of the government are 
— to have been partly responsible for the abandonment of the 

eal, 

The company’s attorney declared that Mr. Board would sever 
entirely all connection with the harvester corporation and that 
the wagon company would remain, as heretofore, a purely local 
enterprise. : 


Jeffery Cross-Country Prices 


New York City, Oct. 22—The Thomas B. Jeffery Co. has 
requested us to publish the prices of its cross-country model 
for 1914 in order to correct an erroneous impression that has 
gotten out. These prices for next year are: five-passenger 


touring car $1,875, four-passenger touring car $1,875, roadster 
$1,815 and Gotham $2,575. 8 $1,875, 
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Packard Dividend 40% 


Surplus of $1,807,472 for 1913—Capital 
Increased $6,000,000 


ETROIT, MICH., Oct. 18.—A stock dividend of 40 per cent. 
D was authorized at the meeting of the stockholders of the 
Packard Motor Car Co. at the company’s offices in this city on 
October 16. The directors’ recommendations that the capital stock 
be increased from $10,000,000 to $16,000,000 were also approved, 
the additional being half common and half preferred, raising the 
total of each to $8,000,000 from $5,000,000. 

Practically all of the stockholders acquiesced in the proposed 
plan of waiving their right of subscription to the $1,000,000 of 
new common stock, which amount will remain after the distribu- 
tion of the $2,000,000 stock dividend, similar action being taken 
with regard to the $3,000,000 of new preferred. 

For the present $1,000,000 of the new common stock will be 
retained as treasury stock, to be issued as funds are needed ac- 
cording to the requirements of the business. The $3,000,000 of 
preferred will also be held as a reserve to take up the company’s 
issue of $3,000,000 in five-year 5 per cent. gold notes, due Dec. I, 
1916, and also for such other company uses as may be later deter- 
mined. All of the directors and officers were re-elected. 


New York City, Oct. 21—The report of the Packard Motor 
Car Co., of Detroit, Mich., as of August 31, 1913, compares as 
follows: 











1913 1912 Changes 

Net income after deposits............ $2,157,472 $2,182,376 Dec. $24,904 

PRCTECERE GIVIGETE oo 5 occ csc ccevece 350,000 350,000 se apnven 

NIN eos s a nrc-ccie waiencgetinis were eats *1,807,472 1,832,376 Dec. 24,904 

POT GOD 6.555555 eeheemnweran $1,198,784 Sisiaivieiary 
WEE BOUND. kos ccuvannaekeeees $3,006,256 





*Equal to 36.15 per cent. earned on $5,000,000 capital stock as compared 
with 36.6 per cent. earned on same stock previous year. 

The balance sheet of the Packard Motor Car Co. as of August 
31, 1913, shows assets as follows: Plant, $5 260,950; investment 
in branch selling companies, $1,481,894; miscellaneous invest- 
ments, $80,733; inventories, $8,136,025; current assets, $2,226,406; 
expenses paid in advance, $153,840; total, $17,339,848. 

Liabilities: Capital stock $10000,000; gold notes, $3,000,000; 
accounts payable $1,154,875; reserves, $178,717; profit and loss 
surplus, $3,006,256; total, $17,339,848. 


Market Changes of the Week 


here were few changes of any import in this week’s market 
reports. Bessemer steel went down to $22.50 at a loss of 
$o.50 per ton. Lead experienced a drop of $0.02 per 100 pounds, 
closing at $4.38. Tin dropped to $40.10, after a fluctuating week, 
closing at a loss of $0.35. Both electrolytic and Lake coppers 
rose in price, the former $0.00 3-8 and the latter $0.00 1-4 per 
pound. Cottonseed oil hovered around $6.87 for the week, 
closing at that price, at a gain of $0.03 per barrel. Tire scrap 
dropped $0.00 1-8 per pound, closing at $0.08 1-8. 
Week’s 

Material Wed. Thurs. Fri. Sat. Mon. Tues. Change 
Antimony, lIb..... 06% 06% 06% .0614 06% BOGE: gsuecss 
Beams & Chan- 

nels,, 100 Ibs... 1.56 1.56 1.56 1.56 1.56 1.56 
Bessemer Steel, 

a 23.60 23.00 22.00 22.00 22.00 22.50 
Copper, Elec. Ib... .16% 165% 1654 .16 2 : 
Copper, Lake, Ib.. .1654 16% 1634 16% 16% 167 
Cottonseed Oil, Ib. 6.84 6.87 6.88 6.83 6.97 6.87 
Cyanide Pot- 


— .50 

+ .00% 
+ .00% 
+ .03 


SO Wile acacas.cs a9 .19 .19 .19 .19 .19 
Fish Oil, Men- 

haden Brown... .38 .38 .38 .38 .38 .38 
Gasoline, Auto, 

oe) See .22%4 .22% .22% .22% .22% eee 
Lard Oil, prime.. .95 95 .95 95 95 95 Cea 
Lead, 100 Ibs..... 4.40 4.35 4.35 4.35 4.40 4.38 — .02 
Linseed QOjil....... .50 .50 -50 .50 .50 Se. | Serene 
Open-Hearth 

Steel, ton...... 23.00 23.00 23.00 23.00 23.00 23.00 


Petroleum, bbl., 
Karsas, crude.. 1.03 1.03 1.03 1.03 1.03 1.03 
Petroleum, bbl., 


Pa., crude...:.. 2.50 2.56 2.50 2.50 2.50 2.50 
Rapeseed Oil, 

POU  “aiere.ce cei -66 .66 65 65 65 65 — .01 
Silk, vaw Italy... .... 5.20 eel re 5.20 5.20 Givieates 
Silk, raw Japan.. .... 4.10 oaee apm 4.08 4.13 + .03 
Sulphuric Acid, 

60 Baumeé...... .90 .96 9 90 .90 
Tin, 100 lb.......40.45 40.80 40.5 


"50 «40.25 40.10 —.35__ 
08% .08% .0 


i 40.60 
Tire .Serap....... .08% 08% 08% 8% — .00% 
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Ten More in M. & A. M. 


Membership ry Association Is 
Now 258—New Members To 
Exhibit at National Shows 


=W YORK CITY, Oct. 15—The following concerns have 
been elected to the Motor and Accessory Manufac- 
turers. The Cleveland Tanning Co., manufacturer of leather, 
Cleveland, O.; Racine Manufacturing Co., manufacturer of auto- 
mobile bodies, Racine, Wis.; Benford Mfg. Co., manufacturer of 
spark plugs, timers, oil gauges, lighters, screw machine work, etc., 
Mt. Vernon, N. Y.; Gemmer-Detroit Starter Co., manufacturer 
of air pumps, garage pumping outfits, air starters, Detroit, Mich. ; 
McGraw Tire and Rubber Co., manufacturer of auto casings and 
inner tubes, East Palestine, O.; The J. M. Shock Absorber Co., 
manufacturer of J. M. shock absorbers, Philadelphia, Pa.; F. S. 
Carr Co., manufacturer of rubberized top and seat cover ma- 
terial, Boston, Mass.; Torbensen Gear & Axle Co., manufac- 
turer of axles, Newark, N. J.; Taylor Instrument Co., manu- 
facturer of thermometers, barometers, hydrometers, motometers, 
etc., Rochester, N. Y.; The Reynolds-Browne Co., manufacturer 
of automobile lamps, Chicago, Ill., and the Knight Tire and Rub- 
ber Co., manufacturer of tires and inner tubes, Canton, O. 
These additions make the total membership of the organization 
to date 258. The new members will exhibit at the shows. 


Stephenson Motor Truck Company Bankrupt 


MILWAUKEE, Wis., Oct. 22—Special telegram—The Stephen- 
son Motor Truck Co., South Milwaukee, Wis., has been thrown 
into the hands of a receiver by involuntary bankruptcy proceed- 
ings instituted by three creditors whose claims total $300. In- 
solvency is admitted as no effort has been made to do business 
since the truck company lost a suit against the Case Thresh- 
ing Machine Co. several months ago. The former concern 
claimed $150,000 damages against the Case company for al- 
leged breach of contract in not purchasing the property of 
the truck company. 


Electrical Show Stimulates Sales 


New York City, Oct. 20.—Increased sales and new agencies 
are reported at the vehicle display of the Electrical Show, which 
opened on October 15. This display includes the newest models 
of both commercial and pleasure electric automobiles of several 
companies, with their accessories. 

Those concerns manufacturing electric trucks state that the 
show has brought in out-of-town buyers, and that prospects of 
increased sales are promising. The General Vehicle Co., Long 
Island City, N. Y., has made a sale of thirty trucks to Lord & 
Taylor, of this city, and the Standard Electric Car Co., Jackson, 
Mich., has established an agency at Marinette, Wis., under the 
Menominee Light & Power Co., and has also made a sale of two 
cars. The General Motors Truck Co., Pontiac, Mich., has also 


October 23, 1913 


established two agencies as a result of the show, one at Newark, 


N. J., and the other at Paterson. 


Importers’ Salon Opened to American Cars 


New York City, Oct. 22—Several American motor cars are 
to be included among the exhibits at the 1914 Importers’ Auto- 
mobile Salon, Hotel Astor. This announcement followed a 
meeting yesterday of the Importers Automobile Alliance. At 
this meeting five applications on behalf of American built cars 
for space at the coming Salon were considered and two were 
accepted. These are the Simplex and the Fiat. 


New York City, Oct. 13—A very important meeting of the 
board of directors of the Automobile Dealers’ Assn., Inc., was 
held recently at its offices in the Hotel Woodward. There were 
present at this meeting, managers of some of the strongest au- 
tomobile firms in New York and the purpose of the meeting 
was the formation of a New York state dealers’ association. 


S. A. E. to Discuss Cyclecars 


New York Ciry, Oct. 22—Cyclecars will be the subject of the 
October meeting of the Metropolitan Section of the S. A. E, 
which will be held at the headquarters of the society Thursday 
evening, October 30, at 8 o’clock. In order to afford ample time 
for discussion, there will be only a brief introductory, embracing 
a review of foreign practice in cyclecar construction, followed 
by arguments in which the advantages of the motorcycle and 
the present type of small runabout for their respective uses, and 
as opposed to the cyclecar, will be set forth. 

The date of the November meeting will be Wednesday the 
26th. The subjects discussed will be Silent and Roller Chains, 
and Intake and Exhaust Manifolds. 


Comet, of Indianapolis, Is Latest Cyclecar 
Company To Organize 


INDIANAPOLIS, IND., Oct. 20.—Organization of the Comet Cycle- 
car Co. practically has been completed and articles of incorpora- 
tion will be filed with the Indiana secretary of state in a few 
days. Provisions are being made to place sufficient capital behind 
the concern to permit operations on a large scale. 

Those interested in the company are St. Clair Parry, E. R. 
Parry and Marshall T. Levey. The Parrys a few years ago were 
interested in the Parry Automobile Co. and are now identified 
with the Parry Mfg. Co. A cyclecar to sell below $400 is to be 
manufactured by the new concern. 


Decimal Point Missing—In the article on electric starting 
and lighting, by C. S. Cole in Tur AvromosiLe for October 2, 
the decimal point was omitted, making it appear that, while 
it requires .25 horsepower to drive the machine of the Elec- 
trical Engineering & Storage Battery Co., Sandy Hook, 
Conn., at 400 revolutions per minute, it takes 5 horsepower 
at 2,000 revolutions. The figure should have been .5. 



























Allen Motor Co., Fostoria, O. 

Asch & Co., Inc., New York City. 

Ajax Trunk & Sample Case Co., New York City. 
Asbestos & Rubber Works of Am., New York City. 
A. R. Justice Co., Inc., Philadelphia, Pa. 
American Taximeter Co., New York City. 
Automobile Journal Pub. Co., Pawtucket, R. I. 
Brown Company, Syracuse, N. Y. 

B & L Auto Lamp Co., New York City. 

Bock Bearing Co., Toledo, O. 

Baush Machine Tool Co., Springfield, Mass. 
Peteler Shock Absorber Corp., New York City. 
Northway Motor & Mfg. Co., Detroit, Mich. 
Miller Rubber Co., Akron, O. 

Crescent Motor Co., Cincinnati, O. 

Champion Spark Plug Co., Toledo, O. 
Cleveland Hardware Co., Cleveland, O. 
Rushmore Dynamo Works, Plainfield, N. J. 
Rich Tool Co., Chicago, Il. 

J. R. Ashley Co., New York City. 

Wm. R. Laidlaw, Jr., New York City. 

C. A. Willeys Co., New York City. 

Model Gas Engine Works, Peru, Ind. 

P. Reilly & Son, Newark, N. J. 

Charlies E. Miller, New York City. 

Frazer Lubricator Co., Chicago, III. 

Peter A. Frasse & Co., Inc., New York City. 
Jones Electric Starter Co., Chicago, Ill. 
Universal Lubricating Co., Cleveland, O. 
Fentress-Newton Mfg. Co., Detroit, Mich. 
Howe Rubber Co., New Brunswick, N. J 


Fitzgerald Mfg. Co., Torrington, Ct. 


International Metal Polish Co., Indianapolis, Ind, 


Perkins Campbell Co., New York City. 

Comumb Tyres Import Co., Inc., New York City. 
J. Eavenson & Son, Inc., Camden, N. J. 
Havoline Oil Co., New York City. 
Johns-Manville Co., New York City. 

Chauffeur Pub. Co., Syracuse, N. Y. 

Donnelly Motor Equipment Co., New York City. 
David Kahnweilers Sons, New York City. 

Cox Brass Mfg. Co., Albany, N. Y. 


Universal Shock Eliminator, Inc., New York City. 
Eveland Engineering & Mfg. Co., Philadelphia, Pa. 


Motor Patents Co., Detroit, Mich. 
Pyrene Mfg. Co.. New York City. 
Emil Grossman Co., Brooklyn, N. Y. 
Rhineland Machine Works Co., New York City. 
New York Coil Co., New York City. 
J. Alexander Mfg. Co., New York City. 
John T. Stanley, New York City. 
Thermoid Rubber Co., Trenton, N. J. 
Motor, New York City. 
Metal Stamping Co., Long Island City, N. Y. 
Wayne Oil Tank & Pump Co., New York City. 
S. P. Townsend & Co., Orange, N. J. 
Aristos Co., New York City. 
L. Sonneborn Sons, Inc., New York City. 
Charles O. Tingley & Co., Rahway, N. J. 
Baum’s Castorine Co., Rome, N. Y. 
United & Globe Rubber Mfg. Co., Trenton, N. J. 
Platt & Washburn Refining Co., New York City. 
H. P. B. Electric Co., Rye, N 
Newmastie Co., New York City. 
Thurber Rotary Starter Co., Detroit, Mich. 
English & Mersick Co., New Haven, Ct. 
Motor Vehicle Pub. Co., New York City. 

. Co., New York City. 





COMPANIES WHICH HAVE JUST SECURED SPACE AT THE NEW YORK SHOW 


Motor World Pub. Co., New York City. 
Nonpareil Horn Mfg. Co., New York City. 
Marburg Bros., Inc., New York City. 
Horseless Age Co., New York City. 

H. H. Franklin Mfg. Co., Syracuse, N. Y. 
Motorcycle Pub. Co., New York City. 


Berg Auto Trunk & Specialty Co., New York City. 


N. B. Arnold, Brooklyn, N. Y. 

National Rubber Co., St. Louis, Mo. 
Majestic Mfg. Co., Worcester, Mass. 
Julian H. Faw, New York City. 
Motorcycling, Chicago, Ill. 

Eclipse Machine Co., Elmira, N. Y. 
Bicycling World Co., New York City. 
Standard Woven Fabric Co., Framingham, Mass. 
W. H. Brown, Cleveland, O. 

Houpert Machine Co., New York City. 
Silvex Company, 60 Wall St., New York City. 
Detroit Steel Products Co., Detroit, Mich. 
Hawthorne Mfg. Co., Inc., Bridgeport, Ct. 
Ernst Flentje, Cambridge, Mass. 

Essex Rubber Co., Inc., Trenton, N. J. 
Golde Patent Mfg. Co., New York City. 
Chilton Company, Philadelphia, Pa. 
Perfection Spring Co., Cleveland, O. 

Class Journal Company, New York City. 
Thomas Prosser & Son, New York City. 
K-W Ignition Co., Cleveland, O. 

L. J. Mutty Co., Boston, Mass. 

Ralph Waldt, New York City. 
MecQuay-Norris Mfg. Co., St. Louis, Mo. 
United States Gauge Co., New York City. 
Mayo Mfg. Co., Chicago, Ill. 

Stevens & Co., New York City. 

F. A. Baker & Co., New York City. 
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To Eliminate Crossings 


Missouri and Kansas Public Utilities 
Commissions Expect To Replace Them 
with Subways or Bridges in 15 Years 


ANSAS CITY, Mo., Oct. 18—The states of Missouri and 
Kansas have undertaken the elimination of the grade 
crossing. In Missouri the state public utilities commission has 
announced a policy by which in 10 or I5 years all such crossings 
will have been converted either into subways or overhead via- 
ducts. The commission has employed J. L. Harrup, an expert 
engineer from Wisconsin, at a salary of $3,600 a year, and he 
will give his entire time to that work. Already hearings have 
been held in St. Louis and St. Joseph and several crossings 
ordered changed. A similar hearing will be held here within the 
next few weeks 
INDIANAPOLIS. INpD., Oct. 18.—The annual meeting of the Indi- 
ana Automobile Assn., a federation of motor clubs throughout 
the state, was held in Indianapolis October 16. Preston C. 
‘ : : ; 2 
Rubush, an Indianapolis architect, was elected president and W. 
S. Gilbreath, secretary of the Hoosier Motor Club of that city, 
was elected secretary. There was an extended discussion of the 
question of employing convict labor in road building, and it was 
decided to make a thorough investigation of the subject with a 
view to making recommendations to the Indiana legislature. 
While the attendance was not large, the meeting was an enihu- 
siastic one, and the results accomplished were very satisfactory 


Hoosier Engineers Hear Prof. Riebe 


INDIANAPOLIS, IND., Oct. 20.—There was a large attendance at 
the first of the series of winter meetings of the Indiana branch 
of the Society of Automobile Engineers last Tuesday night. The 
meeting was held in the rooms of the Hoosier Motor Club in 
this city. 

Professor Riebe, recognized as one of the leading German au- 
thorities on the subject, read a paper on * The Inspection and 
\pplication of Ball Bearings to the Automobile.” David Landau. 
of New York, consulting engineer of the Sheldon Axle Mfg. Co.. 
read a paper on “Some Causes That Influence the Fundamental 
Deflection of Leaved Springs.” 

Both speakers revealed an exceptionally deep knowledge of 
their theme, and, although the second paper was not concluded 
until midnight, the speakers had no difficulty in retaining the 
interest of the members. Following the papers refreshmerts 
were served 


Missouri to Train Colored Chauffeurs 


Str. Louts, Mo., Oct. 18—The State of Missouri has started a 
school for chauffeurs. The trustees of the Lincoln Institute, a 
state school for negroes at Jefferson City, this week purchased an 
automobile in St. Louis. The machine will be taken to the school 
where the students will be trained in driving and repair work. 


Automobiles Aid Carriage Business 


St. Louts, Mo., Oct. 18.—That automobiles aid their business 
rather than hurt it was the assertion of carriage men attending 
the forty-fifth annual convention of the Carriage Builders’ Na- 
tional Association, which adjourned here Thursday. The organ- 
ization is the oldest in the United States and is exclusively for 
makers of horse-drawn vehicles. 


Forty-one Makes on Show at Dallas 


Datias, Tex., Oct. 18.—For the first time in the history of the 
state fair at Dallas the automobile exhibit is apart from the 
machinery and other vehicle displays. This year a special build- 
ing 146 by 290 feet, has been constructed for motor car exhibits. 
Dealers in Dallas consider that the display at the fair this year 
will do much to increase sales. Last year sales of cars made 
through Dallas agencies totaled $12,000,000. By showing the new 
models with the many improvements that have been made over 
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last year’s cars it is believed that even a greater distribution of 
cars will be made during the present season. In order to get the 
new automobile building it was necessary for the dealers to split 
the expense with the fair association. Forty-one makes of cars 
are on exhibit. 


Boston, MAss., Oct. 20.—The annual meeting of the Electric 
Motor Car Club of Boston was held last week, when the officers 
for the ensuing year were chosen as follows: Day Baker, presi- 
dent; E. S. Mansfield, vice president; L. L. Edgar, secretary; 
J. S. Codman, treasurer; Albert Weatherby, chairman, P. J. Stone 
and A. E. Carpenter, executive committee; Col. E. W. M. Bailey, 
chairman, J. W. Bowman, R. B. Daggett, W. E. Eldredge, E. A. 
Gilmore, R. C. Gregg, G. W. Holden, J. C. Mackey, J. L. Morris, 
FF. N. Phelps and J. L. Snow, advisory committee; D. C. Tiffany, 
chairman, J. W. Emery and L. R. Vredenberg, meetings com- 
mittee; N. J. Fitch, chairman, R. S. Hale and H. S. Potter, 
finance committee. 


RAcINE, WiIs., Oct. 20.—One four and a large and small six are 
to make up the Mitchell line for 1914. The big six has a 60-horse- 
power motor and a wheelbase of 144 inches. Other features in- 
clude left drive, center control and a fuily-inclosed T-head motor 
with tungsten steel valves. Rayfield carbureter and gravity gaso- 
line feed, roomy streamline body, Timken bearings and full- 
floating rear axle. The small six and the four are similar to the 
large six except that they have motors of 50 and 40 horsepower 
respectively. 


Motor Men Take New Positions in the 
Automobile Field 


New York City, Oct. 20—T. H. Toomey, of the Bellamore- 
Toomey Co. started Tuesday on an extensive trip through Europe 
in the interest of several of the large automobile manufacturers 
of the United States. 


New York City, Oct. 20—K. C. Pardee, Inc., 1860 Broadway, 
has dropped the Inter State line and taken on the agency for the 
Havers Six for the Metropolitan district. 


Pontiac, Micu., Oct. 20—N. E. Wahlberg has been promoted 
to the position of chief engineer of the Oakland Motor Car Co., 
Pontiac, Mich. 


Nracara FAtts, N. Y., Oct. 18—J. Allen Smith, president of the 
U. S. Light & Heating Co., has started on his second trans-At- 
lantic trip of the year. Mr. Smith will not only attend to unfin- 
ished and new business, but will endeavor to visit the various 
automobile shows, which are held earlier in England and Europe 
than in this country. 


New York City, Oct. 20—The F. R. Wood, W. H. Dolson Co. 
sold for the International Motor Co. to a client of the Chauncey 
Real Estate Co. the factory at 532 to 540 Atlantic avenue, Brook- 
lyn. The building was occupied by the Mack Brothers Motor 
Co., a subsidiary concern of the International company. 


New York Ciry, Oct. 20—The Zimmerman Mfg. Co., Auburn, 
Ind., has been awarded a Dyer license by the Enterprize Motor 
Co. 


New York City, Oct. 18—The A. Elliott Ranney Co., eastern 
agent for the Hudson, has leased the entire fifth floor of the 
old U. S. Motor Building, 3 West Sixty-first street, for its gen- 
eral offices and service station. The new quarters will have a 
floorspace of more than 15,000 square feet and will afford ample 
space to handle between fifty and seventy-five cars at one time. 


Hartrorp, Conn., Oct. 18—Henry W. Nuckols, former presi- 
dent of the Columbia Motor Car Co., has been appointed general 
assistant to Milton J. Budlong, president of the Packard Motor 
Car Co., of New York. 


New York City, Oct. 1&8—Fred E. Dayton has joined the sales 
forces of the Ajax-Grieb Rubber Co., and will be assistant to 
J. C. Matlack. Mr. Dayton will have charge of the advertising 
department. 






















One Class To Have Unlimited Cylinder 
Size, Other To Have 274-Cubic 
Inch Limit 


Sect Oct. 8.—Two classes will doubtless be provided ior in 
next year’s French Grand Prix: (a) machines of a max- 
imum weight of 2,425 pounds without cylinder limitations, and 
(b) cars having a cylinder area of not more than 4.5 liters (274 
cubic inches) and a maximum weight of 2,425 pounds. Class (a) 
will be known as Grand Prix cars; Class (b) will be designated 
cylinder trophy cars. The two races will be run together over a 
distance of 500 to 600 miles, it being quite possible for a car in 
Class (b) to win the Grand Prix. The arrangement is some- 
what similar to that adopted last year at Dieppe, when big cars 
and 3-liter machines raced together. 

These recommendations have been drawn up by the Sporting 
Commission of the Automobile Club of France. Before becom- 
ing official they will have to be approved by the full club com- 
mittee. As there is no case on record in which the club has re- 
tused to endorse the action of the sporting committee, they may 
be accepted as definite. It will be noticed that the originally pro- 
posed limitation of the number of tires has been abandoned. This 
introduced such a new element that manufacturers were afraid 
of it. A certain amount of opposition is being made to the no- 
limit rule. It is pointed out that progress in racing is only made 
when a definite problem is set the competitors. With no other 
limitation than weight, tires become the most important factor. 
In all probability each manufacturer will be allowed to enter five 
cars. The entry fee will be $600 per car. Entries will close on 
January 3! 


Paris, France, Oct. g—Lyons has strong hopes of securing 
the French Grand Prix next year. The silk city is holding an 
international exhibition during the summer of 1914 and is of the 
opinion that the national automobile race would form an im- 
portant additional attraction. The local authorities have offered 
a subsidy of $20,000 towards the expenses of the race, and have 
mapped out what appears to be a most desirable course. 

The proposed course has been examined and reported on very 
favorably. It is 24 miles round and if covered 20 times would 
give the necessary distance of 480 miles. Starting 8 miles south 
of Lyons, the first leg is straight and easy, the second leg is 
winding and hilly, and the third leg is a dead straight road of 
about 12 miles and of a switchback nature. On this portion 
speeds of more than 100 miles an hour can be attained. 


Many Entries for Los Angeles-Phoenix 


AnceELEs, CAL., Oct. 20—Shortly after sunrise on the morn- 
ing of November 3, Cadillac racing car number I, with Charles 
Soules at the wheel, will be given the “count” and the 1913 Los 
\ngeles-to-Phoenix road race will be under way. 

According to present indications there will be at least twenty or 
twenty-five cars lined up for the start of the gruelling race. 
Twelve entrants have already posted checks to cover the entrance 
fees, and there are a large number of machines being tuned up 
and groomed for the event. 

From Los Angeles the cars will be piloted over boulevards for 
about 25 miles, after which fair country roads will be encoun- 
tered. The road to San Diego is good and bad in places, but 
racing drivers who have been over the route predict that an aver- 
age rate of speed in excess of 50 miles an hour will be registered 
during the progress of the race between the start and the 
checking point at San Diego. 

Between San Diego and the border of the desert, a range of 
mountains will have to be traversed, and many difficult turns will 
have to be made, which will materially cut down the speed of the 
cars. 

The dreaded Mammouth Wash, a stretch of deep shifting sand 
almost a mile in length is bound to prove a stumbling block for 
a number of ambitious pilots, as a car will sink clear to the axle, 
if the wheels are shoved over out of the beaten track. 

In one place there is a stretch of road 14 miles long, over the 
desert sands, where water is not obtainable, and this section 
could easily be called “Death Valley the second,” as a large num- 
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ber of desert travelers have lost their lives on account of the 
scarcity of water. 

Stopping for an over night rest at Yuma, the drivers will send 
their cars on over the Colorado the next morning, and the finish 
of the 1913 Los Angeles-Phoenix race will be made some time 
during the afternoon. 

The next day, a three-event card of races will be staged by the 
Maricopa Automobile Club at the Phoenix race track, and a purse 
of $2,700 will be divided among the winners of the events 


Metallurgigue Wins Morocco Test 


Paris, France, Oct. 8.—Paul Rivierre, driving a 14-horsepower 
Metallurgique, is the winner of the endurance test through Mo- 
rocco, having covered the 521 miles in 16 hours 21 minutes, being 
at the rate of about 31 miles an hour. On the last of the six 
stages, from Mazagran to Casablanca, Rivierre was first, followed 
by Picard on a Peugeot, Gachet on Ford, Decourt on D.F.P., and 
Leblanc on Hupmobile. An N. S. U. and a Berliet abandoned on 
this stage. The American cars made a good showing. Gachet on 
a Ford being first in the class of machines selling at not more 
than $1,200. In the $1,200 to $1,800 class the Hupmobile came 
second, behind Rivierre’s Metallurgique. Picard, on the Peugeot. 
covered the entire distance, but having started a day late could 
not be classed. Inadequate clearance and excess weight proved 
a handicap to several of the European cars. 


American Tractors Win in Argentine 


STOCKTON, CAL., Oct. 16.—Cables have just been received by the 
Holt Manufacturing Company of Stockton, Cal., and Peoria, IIl.. 
advising that the 60-horsepower caterpillar gas tractor, entered 
in the Argentine traction engine contest, has captured first prize. 
amounting to $15,000. This is the second year that the caterpillar 
has won the Argentine contest. This year there were twelve trac- 
tors entered by American and foreign manufacturers. The first, 
second, third and fourth places were secured by American-mad« 
machines and fifth place by a French tractor. 


Toledo Club Plans Reliability 


Toevo, O., Oct. 18.—A reliability run is being planned by the 
Toledo Automobile club to take place early in November. Asst 
Sec. C. C. Thompson stated that great interest is being mani- 
fested in the project by Toledo motor car owners. The contest 
will be run under the sanction of the American Automobile Asso 
ciation and its rules will govern the scores and penalties. Trophies 
will be hung for those making perfect scores. The route selected 
for the run which will be a two-day event is to Dayton via 
Marion and Columbus and return by way of Piqua and [Lima 
This will give a 209-mile run. 


Many Entries for Birmingham Meet 


New Or-eEANS, La., Oct. 18—New Orleans, Atlanta, Nashville 
and Memphis will enter cars to represent them in the 100-mile 
race, which is to be run at Birmingham, Ala., October 29. The 
regulation short distance races also will be run. The meet is in 
charge of William Donovan, the promoter of the Fourth of July 
races at Memphis and the recent successful meet at Nashville. 
John Vertrees, president of the Tennessee Auto Co., Nashville, 


Tenn., will preside at the meet. Special rates have been granted 
by the railroads serving Birmingham. 


St. Louis, Mo., Oct. 18—The three-cornered tie for first 
place in the reliability run of the St. Louis Automobile Club, 
held October 4, was settled this week by the flip of a coin. A. H. 
Zucker and Clarence King, Cadillacs, won first place and will 
cut the trophy in two. each getting half, with Zucker having 
choice of the halves. Louis Manne, the third person in the tie, 
took second prize, a gold club emblem watch-fob. Each had a 
score of 998 out of a possible 1,000 in the touring class. Edward 
A. Limberg took first money in the roadster class, finishing the 
122-mile run in a Locomobile with 994 points 
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LD Thomas Factory in Use—E. 

L. Thomas, formerly secretary 

of the E. R. Thomas Motor Car 

Co., Buffalo, N. Y., is fitting up 

he extensive manufacturing plant which 
was occupied by that company until re- 
cently and converting it for use as a 
group of manufacturing and power build- 
nes. The buildings, which are of struc- 
tural steel and concrete, contain about 
200,000 square feet of floor space and will 
be leased for manufacturing purposes. 
Electric power and heat will be generated 
and supplied to tenants as desired. A 
considerable porportion of the space in 
the buildings, which are located at Niag- 
ara, West Terry and_ Breckenridge 
streets and the New York Central Rail- 
oad Belt Line, with exceptionally good 


switching facilities, has already been 
ontracted for. 
Fiat Will Add—The Fiat Auto Co., 


Poughkeepsie, N. Y., will erect additions 
to its plant. 

Tate Electric Moves—The Tate Elec- 
ric Co., of Walkerville, Ont., has re- 

oved its Toronto office to 163-166 
Church street. 

Morgan & Wright’s New Plant—The 
Morgan & Wright ‘Tire Co., Detroit, 
Mich., is planning to erect an addition to 
afford 40,000 square feet of floor space. 

Fayette Co. Erects—The Fayette Mo- 
tor Car Co., Lexington, O., will erect a 
new building and will be in the market 
for machine tools tor its repair shop. 

Hallett & Co. Builds—H. M. Hallett & 

., Ludington, Mich., capitalized at $1,000,- 
000, will build a plant for the manufac- 
ture of automobile polish and furniture. 

Biggam Will Erect Plant—The Big- 
ram Engineering Co., Buffalo, N. Y., 

ipitalized at $200,000, will soon erect a 
lant for the manufacture of automobile 
parts. 

Plant for Bearing Maker—A _ $25,000 

tory building is to be erected in To- 

do, O., for W. E. Bock, manufacturer 
| automobile bearings. The dimensions 
the building will be 225 by 60 feet. 

Southern Tire To Build—The South- 
rn Tire & Rubber Co., Augusta, Ga., 

ill establish an automobile tire factory 
i brick construction. It will be 50 by 
200 feet, with a daily capacity of 100 
tires. 

McGraw Tire Enlarges Plant—The 
lcGraw Tire and Rubber Co., East 
Palestine, O., which recently increased 
ts capital $50,000, has commenced en- 
arging its plant there, which will in- 
‘rease the capacity of the works 65 per 
cent. 

Evans Co. Selling Lots—The Evans 
Motor Car Co., Nashville, Tenn., recently 
sold 341 lots, located on the line of the 
Gallatin Interurban to the Cumberland 
River. This sale is an inducement to 


those who buy to be financially inter- 

ested i in the new factory about to be built 
This plant will em- 

skilled mechanics. 


by that company. 
ploy 500 or more 
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The Automobile Calendar 


Shows, Conventions, Etc. 


Oct. 18-Nov. 2.....Dallas, Tex., Automobile Show. 
a. 2” ae Wichita, Kan. , Trans-Mississip- 
pi Commercial Congress. 


Oct. 24-25.........Los Angeles, Cal., Ocean-to- 
Ocean-Highway Assn. Meet- 
ing. 

Oct. 25............New York City, Electrical Ex- 


position Motor Show, Grand 
Central Palace. 

Nt. B7BB in ccceve Chicago, Ill, Fourth Annual 
Convention, Electric Vehicle 
Assn. of America. 


1 eS |. re \tlanta, Ga., Show, Atlanta 
Automobile & Accessory 
\ssn. 

Dec. 9-10-11-12..... thiladelphia, Pa, Fourth 
American Road Congress, 


First Regiment Armory. 


ot | - Philadelphia, Pa., Annual Con- 
vention of American Road 
Builders’ Association. 

Dec. 11-20........eNew York City, First Inter 
national Exposition of Satety 
and Sanitation, under the 
auspices of the American 
Museum of Safety. 

Jan. 2-10, 1914.....New York City, Importers’ 
Automobile Show, Hotel 
Astor. 

Jan. 3-10, 1914.... New York City, Automobile 

5 Show, Grand Central Palace. 

Jan. 10-16......... Milwaukee, Wis., Sixth An- 
nual Show, Auditorium, 


Milwaukee \utomobile Deal- 
ers’ Assn, 

.«Chicago, Ill., Automobile Show, 
Coliseum and First Regiment 
Armory. 

. Scranton, Fas Automobile 
Show, Automobile Assn. 01 
Scranton 

-Cleveland, U., Show, Cleveland 
Auto Show Co. 


Jan. 24-31, 1914.. 


Jan. 26-31, 1914... 


fan. 10... 


Jan. 31-Feb. 7, 1914Minneapolis, Muinn., Automo- 
bile Show. 

WO tot cae sees ae unalo, N. Y., Automobile 
Show, Butialo Automobile 
1/ee ers’ Assn. 

GS Veer ear Butfalo, N. Y., Truck Show, 
Butfalo Automobile Dealers’ 
Kenn 

Rah, 16-28 x40. Kansas City, Mo., Auto Show. 

Feb. 21-28......+++ Newark, N. J., -\utomobile 
Show, N. J., Auto Trade 
Assn. 

Rus 2-March 5....Cincinnati, O., Automobile 

Pe: Se Show, Cincinnati Automo- 
bile Dealers’ Assn. 

rel GO ccc ese Omaha, Neb., Automobile 

oo Show, Omaha Automobile 
Assn. 

Mar. 2-6... sssieves Fort Dodge, Ia., Show, Fort 
Dodge Auto Dealers’ Assn. 

Mae FI, 62054000 3oston, Mass., Automobile 
Show. 

Mar. 9-14......+++eDes Moines, Ia., Show, Des 
; Moines Automobile Dealers’ 
Assn. 

March 17-21...... .Roston, Mass., Truck Show. 


Race Meets, Runs, Hill Climbs, Etc. 


Oct. 25 sc.c.9:2000:00% »Hutchinson, Kan., Track Race, 
J. A. Sloan. 

a Ne San Marcos, Tex., Track Race. 
H. Bradley and H. D. Story. 

GM: Siew iaccewes -Los Angeles, Cal., Road Race 


to Phoenix, Ariz. 


Me. Fx cesncuwens El Paso, Phoenix Road Race, 
Maricopa Auto Club. 
Net Gicunaaweeweu Phoenix, Ariz., Track Meeting, 
State Fair. 
a are Shreveport, La., Track Race, 
J. A. Sloan. 
Foreign 
Ost. FBeaisccicne -Paris, France, Automobile 
Show, Grand Palais, 10 days. 
Now. Flas cssicvend London, Eng., Annual Automo- 


bile Exhibition, Olympia. 
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Stoddard Tire Makes Debut—The first 
tire factory to start operation in Worces- 
ter, Mass., began the manufacture of 
tires there, recently, when C. H. Stod- 
dard began producing what will be 
known as the Stoddard tires. He has 
his factory at Exchange and Commercial 
streets. 


Cree Motor Sales Co. Change—447 
Jackson street, Milwaukee, Wis., has 
been leased by the Cree Motor Sales Co. 
This company will devote its entire at- 
tention to the wholesale trade, having 
turned over the retail business to the 
newly organized Schwarzburg-Mack 
Auto Co., of the same address. 


Ford Enlarges L. I, Plant—The as- 
sembling and service plant of the Ford 
Motor Co., Detroit, Mich., in Long Isl- 
and City, N. Y., for the use of the Met- 
ropolitan district, has been found inade- 
quate to meet the needs of Ford users. 
Plans are now under way for an eight- 
story addition, 325 by 288 feet. 

Klaxon Offers $250—The Lovell-Mc- 
Connell Mfg. Co., Newark, N. J., is offer- 
ing $250 to be divided into seven prizes 
for the best seven suggestions as to how 
to regulate the use of warning signals 
on automobiles. The offer is being dis- 


tributed among public schools, state 
granges, automobile club officials, etc. 
Grant Co. in Dayton—Negotiations 


have been begun for the removal of the 
Grant Motor Co.’s plant, now located in 
Detroit, Mich., to Dayton, A 5-acre 
site adjoining the plant of the Brownell 
3oiler Works is under consideration. 
The company is capitalized at $200,000 
and has an assembling plant and foundry 
in Detroit. 


Folbert Specialty Co. Builds—The Fol- 
bert Auto Specialty Co., Cleveland, O., 
has purchased a site 105 by 135 feet at 
West 18th street, :hat city, and will build 
a new factory to cover the entire lot. 
Foundations will be put in to carry sev- 
eral stories, although only one story will 
be built at present. The company manu- 
factures a line of automobile specialties. 


Tire Fillers in Canada—The liquid au- 
tomobile tire fillers are making a strong 
bid for Canadian trade. The New Era 
Tire Treatment Co. is the name of one 
¢ rporation with headquarters at Prin- 
cess. street, Winnipeg, and Lumsden, 
Sask. Another company is the Canadian 
Tire Tonic Co., of Winnipeg, while a 
third is the Lastic Air Sales Co., Winni- 
peg. The latter company has its offices 
on King street. 


Penn Plant May Start Up—Aiter 
standing deserted nearly a year, the $90,- 
ooo plant of the bankrupt Penn Motor 
Co., New Castle, Pa., may be operated 
again soon, employing 1,000 men. Form- 
er general sales agent E. B. Gregg of 
the defunct company recently obtained 
a 30 days’ lease on the plant and says 
he expects within 10 days to close a 
deal whereby the plant will be taken 
over and operated by an automobile 
company. 
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Motor Men in New Roles 
W. T. Scarritt is now manager of 
the White Motors Co., Kansas 

Mr. Goodrich, devoting his time to the 

Chandler line which this firm has re- 

Connor Apperson Advertising Mana- 
ger—J. W. Connor has been made the 

Bros. Automobile Co., Kokomo, Ind. 

New Manager for Case Co.—E. C. 


Sows rome White Manager— 
City, Mo., the former manager, 
cently acquired in that territory. 
advertising manager of the Apperson 
Beyer has been appointed manager 4 


the Boston, Mass., branch of the J. 
Case Motor Car Co. in place of Mr. 
England. 

Cross Leaves Holley Bros—C. W. 


Cross has completed his work with the 
Holley Bros. Co., Detroit, Mich. No 
announcement of his future intentions 
has been made. 


Buck Leaves Ford—Glen Buck has re- 
tired as advertising manager of the Ford 
Motor Co., Detroit, Mich. He will de- 
vote himself to an extensive advertising 
business of his own. 


Beharrell with Studebaker—A. G. Be- 
harrell, who has been connected with the 
Boston, Mass., branch of the Velie Mo- 
tor Veh. Co., has accepted a position 
with the Studebaker Corp. of Boston. 


Newmark Completes 5 Years’ Service 
H. Newmark, advertising manager 
of the Oakland Motor Car Co., Pontiac, 
Mich., completed 5 years’ service in that 
capacity on October 18. 

Hupp Manager Goes to Europe—C. H. 
Dunlap, export manager of the Hupp 
Motor Car Co., Detroit, Mich., left for 
Paris and London recently, where he will 
take in the two important motor shows. 


Meyer Washington Motz Manager— 
W. F. Meyer, who has been connected 
with the Motz Tire & Rubber Co., Ak- 
ron, O., was recently appointed manager 
of the Washington, D. C., branch. 

Matheson Keeton Purchasing Agent— 
G. H. Matheson has been appointed pur- 
chasing agent for the Keeton Motor Co., 
Detroit, Mich. He will have his head- 
quarters at the factory in that city. 


Challinor New Oakland Manager— 
A. B. Challinor is the new manager of 
the Kentucky Motor Car Co., agent in 
Louisville, Ky., for the Oakland. He 
succeeds C. W. Hutchinson, who has re- 
turned to Cincinnati, O. 

Austin Back in St. Louis—H. Aus- 
tin, formerly connected with the tire 
business in St. Louis, Mo., has returned 


to that city after an absence of several 
years spent in New York and will take 
charge of the tire department of the 
Fred Campbell Motor Accessory House. 


Pollock Locomobile Assistant Mana- 
ger—M. A. Pollock, until recently adver- 
tising manager of the Taylor Instrument 
Co., of Rochester, N. Y., has been ap- 


pointed assistant advertising manager of 


\ N S 
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the Locomobile Co. of America, Bridge- 


port, Conn. 


Allen Resigns from Brockville Atlas— 
R. E. Allen, who has been factory man- 
ager of the Brockville Atlas Co., Mon- 
treal, for the past year and a half, has 
severed his connection with that com- 
pany and has taken up a position in 
Montreal, Que. 


Barker Resigns from Chase—R. M. 
Barker, who for the last 2 years has been 
advertising manager of the Chase Mo- 
tor Truck Co., Syracuse, N. Y., has re- 
signed from that company and accepted 
a similar position with the Palmer- 
Moore Co., of that city. 


Demar In Own Business—J. E. Demar 
has gone into business for himself as 
the Markell Corp., with offices in the 
United States Rubber Building, New 
York City. He will act as a manufactur- 
ers’ agent in the buying and selling of 
cars and supplies. 

Robinson Packard Comptroller—F. R. 
Robinson, chief accountant of the Pack- 
ard Motor Car Co., Detroit, Mich., has 
been appointed to the responsible posi- 
tion of comptroller, and will be the direct 
representative and assistant to General 
Manager Alvan Macauley. 

Dr. Saylor Goodyear European Man- 
ager—Dr. Saylor, who has been vice- 
president of the Canadian Goodyear Co., 
has been appointed manager of the Good- 
year interests in Europe. He will have 
general charge of all the company’s bus- 
iness in Great Britain and on the Conti- 
nent and will make his headquarters in 
London. 


Garage and Dealers Field 


New Portland Splitdorf Agency—The 
United Auto Co., Portland, Ore., has 
secured the Splitdorf Magneto agency 
for that city and vicinity. 

Motor Supply Compay Moves—The 
Motor Supply Shops of Boston, Mass., 
formerly at 883 Boylston street, has 
moved further up town to 925 Boylston 
street. 

Knight Opens Factory Branch—The 
Knight Tire & Rubber Co., Canton, O., 
has opened a direct factory branch at 
1528 Grand avenue, in Kansas City, Mo., 
in charge of E. J. Berry. 

Northland Rubber Opens Salesroom— 
The Nortland Rubber Co., Inc., has 
opened a salesroom at 1239 Main street, 

3uffalo, N. Y. J. C. Milson is general 
manager of sales for this office. 

Michigan Moves in Columbus—W. W. 
Muzzy, manager of the Columbus, O., 
agency for the Michigan car, has moved 
into larger quarters at 780 North High 
street, which was erected for the agency. 

Arrol-Johnston Gray & Davis Equip- 
ped—Arrol-Johnston, Ltd., of Paisley, 
Scotland, manufacturer of automobiles, 
has placed an order with Gray & Davis, 
Inc., for a large quantity of Gray & 
Davis starting-lighting systems. 


Ol 





Metz Changes At Boston—The New 
England branch of the Metz Motor Co. 
at Boston, Mass., has been moved into 
the recently vacated salesrooms of the 
Whitten-Gilmore Co., 993 Boylston 
street. 


New Salesrooms Opened—The Pa! 
mer-Singer Motor Co., of Boston, Mass 
organized by Walker Burke, formerly 
with the Michigan Motor Car Co., of 
that city, has just opened salesrooms on 
upper Boylston street. 

Howe Rubber’s Indianapolis Branch—- 
A state and local sales branch has been 


opened by the Howe Rubber Co., New 
? cw k N J : Cz 4 1 ave 

3runswick, N. J., in Capitol avenue, 
Indianapolis, Ind. E. S. Keach is stat 


representative, while B. L. Welsh is man- 


ager of the sales branch. 

Walpole Company Moves—Owing 
the financial difficulties the Walpole Ti 
& Rubber Co. is involved in the sales- 
rooms on Boylston street, Boston, Mass 
has been given up and quarters ha 
been secured at 1 State street, Cam- 
bridge, Mass., until the company’s affairs 
are straightened out. 


Peerless Co.’s Building Plan—As a 
part of its policy of building for the 
future the Peerless Motor Car Co. 
Cleveland, O., has adopted a plan 
enrollment in its organization every yeat 
a considerable number of picked grad- 
uates from the leading American tech: 
cal schools. These engineers are put 
through a post graduate course of work 
in the Cleveland factories. 


U. S. Tire Moves Offices to N. Y. 
The headquarters for its es 
trict have been moved by the U. e 
Co. from Chicago to New York C ty 
The Central District includes everything 
west of Buffalo and east of Denver ind 
is in charge of anees C. J. Westor 
assisted by G. S. Shugart. R. L. Is 
and C. J. Welch, who reatter will | 
their otices in the U. S. Rubber Bi 
ing, Broadway and 58th street. 


New Mosler Agencies—The fol! 
ing distributors have been secured 
A. R. Mosler & Co., New York ( 
manufacturers of the Spit Fire s; 
plugs; Hastings & Anderson, Chic 
Il.: A. H. Coates, Western repres« 
tive, E. A. Cassidy & Co., Philadel 
Pa.; T. A. Cotter, Northeastern ri 
sentative; A. W. Moyer, factory re 
sentative; O. H. Wachtel, New 
City; W. R. Ketcham, New York 
and Canadian representative, and D 
Harris Hardware Co., New York Ci 


Bretz Issues New Bearing List— 
J. S. Bretz Co., New York City, 
issued a revised list giving dimens 
and prices of F. & S. ball bearings of 
single annular type. The list is pri! 
on India tinted coated paper and 
tains tables giving the trade number 
the bearings, their bore, outer diamet: 
width, number and size of balls and | 
creased load capacity in pounds at var! 
ous r.p.m., as well as the new list prict 
on both the conventional and the se! 
aligning type. 
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AUTOMOBILES AND PARTS z Scanlon, 


BurFraLo, N. Y.—Oakland Distributing Co.; capi- 


William C. Grey. 


BuFFALO, N. Y.—Star Motor Delivery Co.; capital, capital, 


$20,000, Incorporators: John B. Corcoran, Wm. H. 
Corcoran, Richard H. Connor. 


CuicaGo, ILt.—Auto Hoist Co.; capital, $50,000; capital, 


to manufacture machinery. heaneneeniaat C. J. Me- gines and Seat . eaten F. M. Boyer, Alta tors: P. T. and Anna Krastin. 
. . andel, 


" 2 gees MONTREAL, QugE., CAN.—Kelly Springfield Tire Co. ; 
New York, N. Y.—John M. Brissen Co. ; capital, capital, $5,000; to manufacture rubber tires. Incor- 
to do a general automobile business. In- porators: W. R. Hastings, Robertson Fleet. 


Ginnis, C. Connelly, T. Monahan. 
CuHIcAGo, ILL.—Dimmer Co. of America; capital, 


$21,000; to manufacture and sell automobiles, ete. $25,000; to 
Incorporators: A. A. Pantelis, O. O. H. Weidner, J. Corporators: 
H. Lally. wm. 


CuicaGo, ILt.—Forest Motor Livery Co.; capital, 
$5,000; to deal in automobiles. Incorporators: 
Harnson Kluever, A. O. Baker, Frederick Kluever. 


CHICAGO, ILL.—Longwood Automobile Co.; capital, 
$12,000; to deal in automobiles. _Incorporators: A. tal, $5, 
B. Shaw, W. K. Pattison, R. E. Baker. hicles 


CRAWFORDSVILLE, IND.—American Motor Wheel corporators: 
Donnell, A. M. Matheson. 


Co.; capital, $600,000; to manufacture automobile 
trucks and motors. Incorporators: W. H. Owen, 8. 
C. Rowland, J. Vajer Wilson. 

DerrKoit, MicHu.—Cowles-MacDowell Preumobile 
Co. ; capital, $4,000,000; to manufacture automobiles. 
Incorporators: Irving Cowles, E. H. MacDowell. 

Eau CLAtIre, Wis.—Darwin Motor Car Co.; capi- 
tal, $10,000; to manufacture automobiles. Incorpora- 


tors: O. S. Darwin, M. D. Garrison, W. C. Tufts. mobile 


ELGIN, ILL.—Auto Service Co.; capital, $3,000; to 
deal in automobiles. Incorporators: Fred Hoagland, 
E. A. Sowers, Harvey King. 

Fort WortH, Tex.—A. P. Mitchell Auto Co.; 


tors: A. P. Mitchell, E. M. North, E. L. Malone. 

LANSING, Micu.—Detroit Cyclecar Co.; capital, 
$100,000; to manufacture automobiles. Incorpora- 
tors: Arthur R. Thomas, P. H. Cale. 

Liperty, INpD.—Stanley Motor Co.; capital, $5,- 
000; to manufacture and sell automobiles. Incor- 
porators: R. C. Connor, W. F. Stanley, C. C. Con- 
nor. 


MASson City, Ia.—Colby Motor Co.; capital, $6,- 000; 
000,000 ; to manufacture automobiles. Incorporators: and equipment. Incorporators: W. E. Flanders, W. 
Anthony, E. E. Van Rosen and others. 


Cc. H. MecNider, P. M. Starness, F. W. Keneston, M. 


New Agencies Established During the Week 


Place Car Agent Place Car Agent 
pO ee WE 65 Nee shies wansewod C. H. Shubert & Son oo a GR ase ee seared .Browning Bros. Co. 
Oe errr HEN ncecanwenenee H. E. Ogdensburg, N. Y........ ee ....-Charles H. Ashley 
CS” a Seer GHEE teks ene enrnaoet Owens Auto Co. UC ie IOs 0.:6.6i6'6.06 MOURNE Kd caieo 060-06 ee .. Sullivan Bros. 
pS = err e+Palmer-Singer .......-Consalus Auto Co. Orwigsburg, Pa...... coeeQRRIOMe .cccccce ...-R. H, Diebert 
BORIGRG, OO. <cccccees pRE- nin’e hore bisa a eee H. G. Butterfield Ques, Wiks.66sss cece eS eee ..M. J. O'Reilly 
pe” eee ONE: os c0000ns ence ves Nelson Zapf Auto Co. Oxnard, Cal..... ae ee, _ eee ..Crescent Garage & Machine Co. 
Bayshore, N. Y....... e+ Oakland ......--ee0- Jacob Finkelstein OGywter Bag. Tos: Bi.c:cicccieiws IN aaah scan saree ...Elbert Tappan 
ereanena. 6. Dis ocses se oKisselkar ......+¢ oot. BB. Palouse, Wash......... SRM: isiecmua sn sib eee Nae >i Palouse Hardware Co. 
I, Is 0.0 o00. 6:06-00l ee ere Vanerin & Padden Co. | eee “Sera .Cole ee - 
Boston, MSs... .ccccese P. cesece scene ss eee B. P. Peterabure, Va... .ccvces 2. Palmer- er P. H. Boot 
RN: NOR G6. o.a:0-0.6-0-5-0.0-4 ee ee ee Siarethon Motor Car Co. Philadelphia, Pa...... a ee Automobile "C0. of Philadelphia 
Boston, Mass.........++. eS ee Wentworth-Fosdick Co. eee Palmer-Singer ....... Klingler Co. 
a Palmer-Singer ........E. A. MeGrath PittsGeld, Maas. .ccccces er rrr Van Sleet-Schwartz Co. 
NS NS oie srecasase-ae wae MIMNOURE o.5.6:5:0. 00:0 010100 J. E. Covey & C. M. Cole Plymouth, Wis.......... Steeskan bees .Torke Bros. 
OS”, Se ee ee Central Garage Portage La Prairie, Can..Cole .........cccccocd A. R. Hoover 
Campton, N. H...ce...0- Oakland ..cccesscece Miss Carrie E. Royce POVeEee; WAG «.« s.0:<iv06:0000 HRINDCIKRP 2... cc cece G. H. Bremmer 
Chillicothe, Mo.......... Cole ....ccceeseseeced Adams & Son Port Arthur, Can........ ict h aeeg 6 Th-0-0:4<8-4co Tourist Taxi Garage 
Cleveland, O...........0¢ Detroiter ........ -e-M. D.C Portemeegth, O........0.06s00% Se W. J. Friel 
Cleveland, O........ SS errr R. M. Allen Motor Sales Co. Rockwall, Tex. ......... Winnolker ....«sccces Newmann Lofland 
CONE, Ticcccvcesenen errr Brandt Motor Car Co. ae eae aerae Palmer-Singer ....... R. W. Goodrich 
I TEs i piniece.wee-kve eS --C. A. Fay "—} 2 Sarees RPS .-G. S. Smith 
Co rr = eae ee Broad- Oak Auto Co. San Francisco, Cal...... -Stearns-Knight ...... Argonaut Motor Sales Co. 
Condersport, Pa..... -++Kisselkar ........++-M. A. Lawler Santa Barbara, Cal...... ae Sale encia tes -H. Wood & Son 
ee eer rere ee Davis-Turney Auto Co. Sante Dee. Cal... .cccccs ee .-H. P. Smith, Ine. 
i | Ar CUE aa oe. u waleew waco ae G. H. Dean & Co. ee A ee Oakland ...... «e..-eStenger & Rohm 
Denver, Colo....cccss Co (2 6.0600 ecceves Colorado Haynes Co. Schenectady, 7 oe ee 9p eee: .-H. W. Chubb 
Elwood, Beweese ees Ce ceD cccccescceene Wilfred Sellers Seattle, Wash..... fe CRAMGIOP .cccccvccccel T. Clam 
Emporia, Kan......... eeCole ...ccccssercccce Warren Ellis SS OS See RE ree ....James A. Johnson 
Evansville, Ind.......ee. FIGYMOS ccccccccccese Boyd & Kappler Silver Creek, N. Y....... eee +B. B. Porter 
Garner, lowa...... ere eer Garner Automobile Co. Sioux Valls, &. DD... HISSCIERE oc ccccvces R. Lanning 
Gastonia, N. C........06. Cole .....ceeeeeveeee Gastonia Garage Co. Springfield, Mass.........Palmer-Singer ....... ‘Te Ribbon Garage 
Grand Rapids. Mich......Kisselkar ........ ee-J. Dz Springfield. Mo........... Kisselkar ........+0+ H. R. Oglesby 
Greenville, Miss......... PUNE kssrea's.4-erereiee -G. G Stamford, Conn.......... OO eee Mechaley Auto Co. 
Hartford, Conn......... oeCole ....ccceeercees -M. J Bt, SONNE, BOO... 0.6-0:6:00:0:0:0 Ee Sea H. R. Lewis 
Hastings, Neb......... Ae) cowl: a WE De, Wisk kicccvoee Chase Snr ate M. W. Bond Auto Co. 
Hempstead. N. Y......6- eCole 2... cece eevee Ww. xe Hutcheson eee SS eee | eee Johnson Automobile Co. 
i ae | ree OT re -- W. R. TO NS, WO ieee co) 5050-000 Oe: St. Louis Kisselkar Co. 
i 3. ae Te The Von Hamm-Young Co. Swift Current, Can....... Ser J. G. Maxwell 
UN, DUE os occcec cons INE, <S cctp aia aoeneed Oakland Motor Co. ae Se eee ee ee eee F. B. Whitsen 
ee eer Palmer-Singer ....... Peters Bros. TROOMR, WER» <is6esecees — Teena shea C. A. Taylor 
ee ie ee ee Walter Flessel Terre Haute, Ind...... a ee eee H. Anderson 
Indianapolis, Ind......... PD. 6s c:a.606:0.00 ee Wild Auto Co. TO, Den c:6 5 0s cee wus ’ Kisselkar sieve: wiecate aid Oliver & Howe 
Indian Head, Can........ Cole .....eeeeereeees Bingham Implement Co. Uniontown, Wash........ Ras J. J. Wells 
Kansas City, Mo......... rrr Southwest Motor Co. Vancouver, Wash......... SE ner re mae es J. H. Marsh 
Kansas City, Mo......... 0, rr TT J. C. Barcus a) Sa ES are Venita Auto Co. 
Kansas City, Mo......... OCimemedlie ..ccccsvvecs Bond Motor Co. Wellsburg, W. Va. an SDtie ai ares bis rte need Brooke Auto Co. 
A eee eeeee NS ee -- Smith be ar D. H. Losee 
Kingston, Ont., Can...... RU 6.ccstra Soin ele eaceseves F. A. Bibb Woburn, Mass.......... SES Sacre. Geraghty Motor Co. 
Leominster, Mass......... OO ,, so Leominster Garage & Auto Co. Wright City, Mo......... OS Nieburg Mfg. Co. 
EOWCU, MAG 6 occc ccc cccel MePOPrIOAR: «.:.ccsceses Howard St. Garage Wright City, Mo......... | ERA See ee Nieburg Mfg. Co. 
Minneapolis, itn. ae ere ee eee i 
nneapolis,  Saaaeeer Firestone-Columbus ..L. W. H E 
Minneapolis, a BORTNOR.. ccccccvcccecs Bowman & Libby, Inc. COMMERCIAL VEHICLES 
Minneapolis, Minn........ SS eee Barclay Automobile Co. Ranenas City, Me ......s.0.<.0-0 RN sala cpu ess Motor Sales & Service Co. 
Montreal, = eS Se rer Rousseau Bros., Ltd. Baneas City, Me. .......««8 Studebaker .......... Thorpe-Allen Motor Co. 
Montreal, Can.......-..- Palmer-Singer ......-. M. J. Gadbois PICIHGCN, BAER s.0 ccc ccc PS i Gidite sch oe see oy Van Sleet-Schwartz Co. 
Moro, Ore......eeeeesece ME Acceiese ee eierainnin W. H. Moore a er 2 ert M. W. Bond Auto Co. 
Napoleon, O..... ieee ROE aie casa Saiearessee -Rohrs & King Se re Overland ee . Missouri Motor Car Co. 
New Castle, Pa.........0 Kisselkar ....+-+- oeeK. E. Waltham, Mans. ...0..¢ a eee Moody St. Garage Co. 
ann — NI 0:0 0:50 oN Scag cinersisiacacesie® tradford Auto Sales Co. WORGIN, BOOB. ...5.6:0:0.00% SO ero Geraghty Motor Co. 
WE, Tibsect ces cecceuss Cole 





THE 


, H. W. Jackson and others. 


$1,000. Incorporators: Arthur Levine, 
Meyer J. Levine, Samuel Levine. 


$100,000; to manufacture automobile en- ta], $2,000; 


tors: 


Mildred J. Pelikan. 


Aubeuf, Frank E. Aubeuf. 
$300,000 ; 


Louis 
. :° rs ‘tures called ‘‘Seals-a-Hole.”’ 
Service Co.; capital, $4,520; general under- Spa “hs ~ 

livery business. Incorporators: J. T. Geo. A. Shine, F. G. Smith, H. H. 


CHANGES OF NAME AND CAPITAL 
to deal in automobiles. Incorporator: B. C. Denver, Coro.—M. J. & A. Sales Co.; change of 


Sharkey. J. H. and L. Sharkey. 

eames Louis, Mo.—Southern Motor Car Co.; capital, 
>, 

capital, $15,000; to deal in automobiles. Incorpora- Quarles. 

TORONTO, ONT.—Amalgamated Motors, Ltd.; capi- kk Gauge C 
$1,000,000; to carry on business as manufac- to the Buck Gauge Co. 

, founders and engineers. Incorporators: J. F. 

y. H. Smith, T. O. Pardoe. 

WASHINGTON, D. C.—Probey-Haynes Motor Co.; 

ital, $10,000; to deal in automobiles. Incorpora- 


tal, 


Walp wie valerate eon Oblong Auto Co 
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Recent Incorporations inthe Automobile Field 


S. H. Bowen, W. B. Colby, F. E. Sterns, 
H. M. Waples. 


7 . +o. ? capital, $25,000; to deal in automobile accessories. 
; to manufacture automobiles. Incorporators: Incorporators: G. F. Heitz, Wm. Butz, V Ww iFreve 
“iil arsiggle 9 sas . © Dayton, O.—Parker Auto Rapid Co.; capita 5,- 
Mr. VERNON, N. Y.—Chester Hill Motor Car Co. ; 000; repair of automobiles. Incorporators: G. F. 
Hall, L. V. Browne, E. R. Marquis, C. C. Hussey, 


M. N. yne. 
Ixp.—B. T. K. Gear and Engine Co.; ™ Browne 


Thos. F. MacMahon, John M. Brissen, NEw Co.; capital, 
. Glover. $100,000; to deal in accessories. Incorporators: F. 
York, N. Y¥.—The Markell Corp.; capital, C. Faring, R. H. Robbins, B. A. Wordemann. 
; to operate an automobile bus line. Incorpora- New York, N. Y.—Suffolk Lubricating Oils & Gas- 


Arthur B. Graham, Archibald E. Stevenson, olene Co.; capital, $1,000. Incorporators: Sol Mamo- 
rick, Louis Mamorick, Anna Abramson. 


New York, N. Y.—Welding Supply Co., Inc. ; capi- PHILADELPHIA, Pa.—Mecca Tire 
5 ; to manufacture and deal in motors, ve- $100,000; to manufacture automobile tires. Incor- 
3, oxygen-acetylene welding appliances, etc. In- porators: W. R. L. Fullerton, C. H. 


Walter E. McDonnell, Michael J. Me- Leyton. 


name to Colorado Haynes Co. 


name changed to York Motors, Ltd 


. Probey, W. D. Arrison and others. increased from $10,000 to $100,000 


ONT.—Maxwell Motor Co. ; capital, $10,- St. Louis, Mo.—Automobile Sales Co.; capital 
to manufacture and deal in automobiles, motors changed from $5,000 to $10,000. 


Ue 


PASSENGER VEHICLES 








WORGIH, MIRO occ. cccces IE Aransas, a recavare ensue Geraghty Motor Co. 





GARAGES AND ACCESSORIES 


MONTREAL, as” 1 s, Ltd.; capital, CHARLES City, Ia.—Western Motor Appliance Co. ; 
tal, $20,000; to do a general automobile business. g59 000: to ee a a 


Incorporators: Frederick Eaton, Thomas F. Donohue, 7, G 


Derroit, Micu.—Venus Electric Lamp Co.; capi- 


to manufacture lamps, etc. Incorpora- 





Co.; capital, 
Buckley, L. T. 


PHILADELPHIA, PA.—Quality Rubber & Auto Sup- 
N. Y¥.—Oneida Motor Car Co.; capital, Ply Co.; capital, $25,000; to deal in automobile ac- 
Ine wrators: Fre 3. Pe > * cessories. Incorporator: F. R. Hansell. 
neorporators: Frank E. Petrie, Eugene P. PirrsnurGH, Pa.—Prest-0-Ceal Co. ; 
RocHeEster, N. Y.—Rochester Motors Co.; capital, 999; automobile accessories. Incorporators : J. 

to manufacture motors. Incorporators: E. Reed, K. x. George, R. D. Dalsell. C ° i 
. Davidson, H. Gruelle, E. H. Stearns. ST. a DB dccagngat id f on oT dg 
Mo.—Sharkey Undertaking and Auto- tal, $25,000; to manufacture 8 "lncumseonbenet 
Heckert. 


St. Louis, Mo.—Knight Cycle Co.; change of name 
TorGNTO, ONT.—Studebaker Sales Agency, Ltd., 
CINCINNATI, O.—Bond Hill Auto Ph aioe Oa. 3 


capital increased from $2,000 to $5, 
CLEVELAND, O.—Delivery Co. =. echints capital 


Sr. Louis, Mo.—Electric Garage and Service Co. ; 
eapital incre. ased from $2,000 to $15,000. 





799 





. J. Frevert. 


capital, $5,- 
M. 





































—Now that electrical equipment 

has become so popular and is used 

in sO many ways to make car op- 
eration more pleasant the thought that 
electrically heated gloves may be ob- 
tained ought to be of interest to those 
motorists who drive open cars in cold 
weather. Incorporated in the lining of 
each glove is a tough but flexible electri- 
cal circuit which terminates on the sur- 
face of the forefinger in a small metal 
disk, and at the other end on the inside ot 
the thumb in a similar disk. When the 
hand grasps the wheel (Fig. 1) these 
small disks are brought into contact with 
thin plates on the upper and under sur- 
faces of the steering wheel, which form 
the terminals of a wire circuit leading to 
the storage battery. The circuit is closed 
by this contact, and the current is led 
through the lining of the glove across 
the back of the hand and all of the fin- 
gers, the heating effect being obtained 
by the heat generated by the resistance 
offered by the wire to the passage of the 
current. A 6-volt circuit is required. 
The gloves are made by Carron & Co., 
Inc., New York City. 


Pitner Grease Gun—The Sunderland 
Mfg. Co., Chicago, Ill., is making a 
grease gun (Fig. 2) that may be dis- 
charged of its contents either by hand or 
compressed air, the latter being supplied 
through an ordinary hand pump such as 
is used for inflating tires or by com- 
pressed air line. The air connection is 
located in the top cap of the gun cylin- 
der. The operation of the gun is as fol- 
lows: The lower cap is removed and the 
open end of the gun is thrust into the 
grease, which is then sucked into the cy]- 
inder by pulling up on the piston rod. 
To empty the gun it is only necessary to 
apply sufficient air pressure on the back 


Fao tae ch Warmed Gloves 














Fig. 1—Carron & Co.’s electrically warmed 
gloves, showing method of making contact 
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of the piston to move the piston the 
length of the cylinder. Emptying the 
grease gun by means of compressed air 
makes it easy to force grease into places 
where it would be impossible to find 
room to operate the piston by hand. A 
stop cock is provided on the nozzle to 
shut off the grease whenever desired. 
The gun is 2 inches in diameter by 10 
inches in length and holds 1 pound of 
lubricant. 


Avery Electric-Acetylene Burner—The 
Acetylite Gas Co., Milwaukee, Wis., is 
manutacturing an acetylene burner to 
take the place of electric headlights when 
the batteries or dynamo fail. Fig. 3 
shows how this burner is applied. At A 
is shown an Edison swan socket, which 
is attached to the lamp. In this socket is 
placed B, through which the acetylene 
goes to the burner D. There is a hose 
connection to B from an acetylene tank. 
The flame burns horizontally and in the 
same focal point that the electric bulb 
occupied. 


Sparton Push Button—The Sparks- 
Withington Co., Jackson, Mich., has 
brought out a push button that differs 
from the ordinary construction in that it 
sticks out prominently from its casing 
and may be operated from any angle, due 
to its broad convex surface. These fea- 
tures are especially desirable to the win- 
ter motorist ‘encumbered by heavy 


gloves. The button is finished in black 
satin enamel. A cross-section is shown 
in Fig. 4. 


Auto Turn Jack—This device, Fig. 5, 
as its name implies, is used both for jack- 
ing up machines and for turning them or 
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skidding them around in congested gar- 
ages or repair shops where it would be 
impossible to move them about in the 
ordinary way. It is designed to fit under 
the axle of the car and raises both wheels 
at once. There is a small handle by 
which the jack is adjusted to the height 
of the axle and then the car is lifted off 
the ground 2 inches by pressing down on 
the long handle. The jack mechanism is 
mounted on a three-wheeled truck and 
directly over the axle of the two large 
wheels, the smaller wheel is of the castor 
type to permit of steering, and is con- 
nected to the long handle which is used 
both for guiding the jack and adjusting it 
to fit the car. The weight is 85 pounds. 
The price is $25. It is made by the Rub- 
On Mfg. Co., Buffalo, N. Y. 


G. B. Crankshaft Equalizer—A tool for 
equalizing or truing up by hand the bear- 
ings on crankshafts without the use of a 
lathe or other tools is being sold by the 
Auto Supply Co., of New York City. 
This product, called the G. B. crankshaft 
equalizer, Fig. 6, it is claimed, will true 
up the bearings of a crankshaft in 3 to 4 
hours. If only one or two bearings need 




















Fig. 5—Auto turn jack. The illustration 
shows the method of placing it under the 
axle. A slight pressure on the long handle 
raises the car 
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Fig. 2—Pitner grease gun, Illustrating air connection. 
burner, an auxiliary for use when the electric lighting fails. 


a device for the heavily gloved motorist 





Fig. 3—Avery-Electric acetylene 
Fig. 4—Sparton push button, 
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Index to Automobile Manufacturers 


Who Have Contracted for 





Storage 


Batteries 





A 
Abbott Motor Co..... 6066eecrceoee sees Rees Benen 
Adams-Lancia Co. ......... aoweneeee -»-New York City. 
Allen Motor Car he —— teeseaes ++++-++Fostoria, Ohio. 
AipOOR MOte? Car OO sococcsccccevecces Alpena, Mich, 


American La b thhng Fire Engine Co..Elmira, N 
American Motors Co..........++e+++eeIndianapolis, ‘Ind. 


Ames TROUe CEP Cie kkcccccccceeds -»+eOwensboro, Ky. 
Apperson Bros. Automobile Co emcee --Kokomo, Ind. 
O. Armleder Company.............--.. Cincinnati, Ohio. 
Auburn Automobile Co..... ieneeeakien Auburn, Ind. 
Austin Automobile. CO......cccccoeece ..-Grand Rapids, Mich. 
Avery Company, The6....cccccccccccseceeF Ora, Til. 

B 
Bartholomew Company .........+....+-Freoria, Ill. 
Benton Motor Car Co........ 2000cesec cdo, sa. 
L. Berg Carriage Co... Caaaa wes ---Dallas City, Ill. 
Briggs Detroiter Co... .ccccscovce e+eeeeDetroit, Mich. 
Buckeye Manufacturing Co.......... --Anderson, Ind. 

Cc 
Canadian Standard Auto & Tract. Co.Fort Wayne, Ind. 
Cartercar COmMpany .cccoscccesccece .---Pontiac, Mich. 
J. I. Case T. M. Machine Works...... Racine Junct., Wis. 
Chadwick Engineering Works...... .--»-Pottstown, Pa. 
Chandier Motor Car C0..cccccoccscces Cleveland, Ohio. 
Se ee: ee rrr rere Mason City, Ia. 
F. Coleman Carriage & Harness Co...Ilion, N. Y. 
Commerce Motor Truck Co..... wonawen Detroit, Mich. 
Corbitt Automobile Co... ccccccesecvess Henderson, N. C. 
Crane Bester Car CO. vccsicvesvcsecewess Bayonne, N. J 
Crawford Automobile Co.............- Hagerstown, Md. 
Crescent Motor Company......... ...--Cincinnati, Ohio. 
oe a eee ..-Elkhart, Ind. 
James Cunningham, Son & Co........ Rochester, N. Y. 

D 
Geo. W. Davis Carriage Co.........0.. Richmond, Ind. 
Bi Dion Beuton. ...ccccecscs EE a ..-New York City. 
DOCTis BGO CBP COicsdcccvececscoes St. Louis, Mo. 

E 
Ringer Motor Car CO. cciesccsccceccvene Cincinnati, Ohio. 
Elkhart Carriage & Harness Co....... Elkhart, Ind, 

F 
¥. 5 NE MO isvcce dsccecvceven Chicago, IIl. 
F.I. a r COMPERY .cccccs acer «.ee--- Poughkeepsie, N. Y. 
be: oo, oe ere --Detroit, Mich. 
H. H. Franklin Manufacturing re Syracuse, N. Y. 

G 
Gramm Bernstein Company. cccevecece sit, Cnie, 
Gramm Motor Truck Co..... OEE ee 
Gramm Motor Truck Co.......... -..+. Walkerville, Ont. 
Havers Motor Car Co.........+++++++-Fort Huron, Mich. 
Haynes Automobile Co...........0. ...Kokomo, Ind. 
Henderson Motor Car Co...........06. Indianapolis, Ind. 
Herreshoff Motor Co........ bi eeeceia .----Detroit, Mich. 
Hupp Motor Car CoO....cccccess ....eeeDetroit, Mich. 

I 
Imperial Automobile Co....... eeeeeeeedackson, Mich. 


J 
Jackson Motor Car Co..........+...+..Jackson, Mich. 


K 
Kelly-Springfield Motor Truck Co.....Springfield, Ohio. 


King Motor Car Co....... erenweeees Detroit, Mich. 
Kissel Motor Car Co.......... otieoaweae Hartford, Wis. 
Kline Motor Car Co....... cetacean .-»-Richmond,. Va. 
Knox Automobile Co..........+6:. ...--Springfield, Mass. 
Marit BROCOP COP CO. o écciccceesciecnece .--Detroit, Mich. 

‘ 
Tencia COMPERY <.000ccccce cecse meaiaonte Turin, Italy. 
Lenox Motor Car Co........ce. eeeeeeee Boston, Mass. 
Lexington Motor Car Co...............-Connersville, Ind. 
Littie Motor Car Co....c<cccccse e+eeeeF lint, Mich. 
Locomobile Co. of America. Salkidiaeaae :: Bridgeport, ye 
Lozier Motor Car — os ce'sig-e-eee ee 
Eons Atlas COMMER ...<.ccctecceses < ‘indionneelin, ‘Ind. 





M 
W. H. McIntyre Company.............Auburn, Ind. 
McLaughlin Motor Car Co............. Oshawa, Ont. 


Marathon Motor Co..........+++++++++ Nashville, Tenn. 
Marion Motor Car Co................eindianapolis, Ind. 
Maritime Motor Car Co., Ltd..........St. John, N. B. 
Martin Carriage WOON. .0cccccecccoes Ml rk, Pa. 


Martindale & Millikan..........ccccooe Franklin, Ind. 
Mason Motor Car Co.........+++es+++- Waterloo, Ia. 
Maxwell Motor Car Co........seeee -+--Dayton, Ohio. 
Mercer Automobile Co................Trenton, N. J. 
Meteor Motor Car Co................+-Shelbyville, Ind. 
Metzger Motor Car Co................Detroit, Mich. 
Mitchell-Lewis Motor Car Co.........Racine, Wis. 
Moline Automobile Co.............+.++. ast Moline, tl, 
Motor Car Manufacturing Ti cacaane Indianapolis, Ind. 


N 


Nance Motor Car Co..........+.+++++++ Philadelphia, Pa, 
National Motor Vehicle Co............Indianapolis, Ind. 
Nordyke & Marmon Co..... 
Norwalk Motor Car Co... 
Nova Scotia Carriage Co... 
Nyberg Automobile Works... 


......Indianapolis, Ind. 
.-.-Martinsburg, W. Va. 
.-- Kentville, N. S. 
....-eAnderson, Ind. 







P 
Packard Motor Car CoOiccccccieccceccee DOtTON, ee. 
Paige-Detroit Motor Car Co........ .-.-Detroit, Mic 
Palmer & Singer Manufacturing Co..Long Island | City, N. Y. 
Paterson Wagon Works..........++++eFlint, Mich. 


Peerless Motor Car Co......ce.- 


+eeeee- Cleveland, Ohio. 
Pilot Motor Car Co... 


Richmond, Ind. 


seers eeeseeseseee 


Pope Manufacturing Co........... ...-.Hartford, Conn. 
Premier Motor Car Co..........++.++--indianapolis, Ind. 
Pullman Motor Car Co....... ee 

R 
Regal Motor Car CO..cccccsccscccees ---Detroit, Mich. 


Renault-Frerers Selling Co.. eneneenecee ee York City. 

Reo Motor Car CO..cccccccecccoscvoses SMNEME, BIC. 

Reo Motor Car Co. of Canada...... -.. St. Catharines, Ont. 
Russell Motor Car Co........++s++e+e-- West Toronto, Ont. 


s 
Sayers & Scovill Co............++ee++..Cincinnati, Ohio. 
Seagrave Company ....ccecccesecceeeee COluMbus, Ohio. 
Selden Motor Car Co.......... -+++++++ Rochester, N. Y. 


Simplex Automobile Co...............New Brunswick, N. J. 


A. O. Smith Company..... coccceccocce MILWauUnee, WIR. 
South Bend Motor Car Works.........South Bend, Ind. 
Spaulding Manufacturing Co..........Grinnell, Iowa. 
Speedwell Motor Car Co..............Dayton, Ohio. 
Stafford Motor Car Co......ccccccces  nneas City, Mo. 


Stanley Motor Car Co.........e0- .-..Newton, Mass. 
Staver Carriage Co..... ooees ooceccee CHNCREG). 111, 
. B.. Stearns CO... cccse Scececccceccees CIN VOME, ONEe. 


Stegeman Motor Car See Milwaukee, Wis. 
Sternberg ne Co.........Milwaukee, Wis. 
Stevens DUPER CO. ccccccccccccse «+++--Chicopee Falls, Mass. 
Stoddard Dayton Co. ( Maxwell). -+++-Dayton, Ohio. 
Studebaker Corporation ..............Detroit, Mich. 

Stuts Motor Car CG. ..<cccccece Naneener Indianapolis, Ind. 


U 
DU. &. CORRS COs scicesicccccscsns ss CORE ©: 


Vv 
Vandewater & Company..............Elizabeth, N. J. 
Velie Motor Vehicle Co................ Moline, IIl. 


WAYS WOLD: 5 x0:0:0:0060.0ics01000:00%00000 MeORe, Ee 
Be reer Allentown, Pa. 
Westcott Motor Car Co................ Richmond, Ind. 
Wichita Falls Motor Co............... Wichita Falls, Tex. 
Wilys OVeriQnd COscccccccccoccece .. Toledo, Ohio. 
Winton Motor Car Co. ............... Cleveland, Ohio. 


b 4 
Zimmermann Manufacturing Co....... Auburn, Ind. 


WILLARD STORAGE BATTERY CO. 


CLEVELAND, OHIO 
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truing the work can usually be done with- 
out removing the crankshaft from the 
motor. It is only necessary to remove 
the bottom of the crankcase, drop the 
bottom half of the crank arm and adjust 
the tool. The directions are as follows: 
take out pins I and 2, pull tool apart and 
fix the crankshaft, replacing the pins; 
screw down adjusting screws 3 and 4 un- 
til light but firm contact with the shaft 
is established; adjust steel roller by 
screw 5 until same touches shaft lightly 
and screw down 6 to cutting position and 
turn tool steadily and slowly. This tool 
is made in two sizes; the larger size, No. 
I, will take shafts from 2 inches to 3.5 
inches. The smaller size, No. 2, is for 
shafts 1.5 inches to 2.5 inches. 


Dann Oil Cushion Spring Insert— 
Lubrication of the leaves of the automo- 
bile spring has always been a problem 
for the car owner, and were it not for 
the annoying squeaks which rusty leaves 
give forth and the attendant stiffness 
due to the partial rusting together of the 
leaves, preventing them from working 
freely, he would not concern himself with 
trying to get oil between them. Realiz- 
ing the need for some sort of a perma- 
nent lubricating feature for spring 
leaves, the Dann oil cushion spring in- 
sert was devised and is now being placed 
on the market, C. Sklarek, formerly with 
the Borland-Grannis Co., Chicago, IIl., 
being sales manager of the Dann Oil 
Cushion Spring Insert Co., 2246 Indiana 
Ave., Chicago, the selling company. The 
Dann insert is a perforated strip of metal 
designed to go under the spring leaf 
from tip to tip as shown in Fig. 7. It is 
made of a special alloy steel and very 
ductile, possesses anti-friction properties 
and to a certain extent is non-crystalliz- 
ing to prevent cracking under continual 
bending in service, it is claimed. The 
perforations in the strips are filled with 
a special lubricant which is a long-fibrous 
grease having a tendency to stay in the 
holes. After the strips are placed be- 
tween the leaves and the leaves then 
drawn together with the center bolts and 
clips, the pockets in the inserts are sealed 
and hold the lubricant in place against 
any pressure tending to squeeze it out, 
according to the concern’s claims. For 
the trade, the insert material is manu- 
factured in 1,000-foot lengths and in all 
standard widths from 1 1-4 inch up. A 
completely equipped six-leaf spring is in- 
creased in thickness about 1-8 inch by 
the inserts. 


Universal Auto Turntable—A steel 
turntable, Fig. 8, for garages is offered 
to the public by the Canton Foundry & 
Machine Co., Canton, O., under the name 
of the Universal Auto Turntable. Its 
special feature is that a pit of only 12 
inches in depth is required to install it. 
The superstructure is of structural steel 
built in truss form and reinforced to give 
the greatest possible strength. The top 
plates, which are twelve in number, are 
made from No. 7 gauge steel and sur- 
round a checkered iron removable cen- 
ter. Normally the table is supported by 
a race of ball bearings about 4 feet in 
diameter, but when a car is run on it the 
deflection due to the unbalanced load 
brings into play a set of rollers at the 
rim. This construction makes the table 
especially easy to turn, as most of the 
load is carried on the ball race and only 
the unbalanced part by the rollers. The 
only foundation necessary is a circular 
concrete base, perfectly level and slight- 
ly larger than the turntable. A drain is 
provided in the center of the pit to which 
water is led by suitable grooves in the 
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concrete base. If it is desired to use 
the turntable as a washrack adequate 
drainage is provided by making an an- 
nular trench around the periphery of the 
table, which is covered by easily remov- 
able gratings to facilitate cleaning. This 
device is built in four sizes, for wheel- 
bases from 108 to 156 inches. 


Gun Metal Finish—The favor with 
which black finished metal trimmings on 
automobiles are meeting has created a 
demand for easily applied solutions that 
will enable the owner to change lamps 
and other brass parts from a light to a 
dark finish. The Gun Metal Finish Co., 
Decatur, Ill, are marketing chemical 
finishes for this purpose. One of these, 
called the Bright Finish, when applied to 
brass causes it to turn black and on a 
subsequent coating of special enamel, 
which is supplied with the finish, com- 
bines with it, causing a hard surface that 
is unaffected by heat. 

The same concern also furnishes a 
dull gun metal finish which is especially 
suited to the body of lamps where a 
good contrast can be obtained by having 
the rims and edges in bright nickel or 
brass finish. The surface produced by 
this finish resembles rubber. The chem- 
ical is applied with a brush and it is 
claimed that no cracking or peeling can 
take place, even if the metal is bent. 

A substitute for baked enamel is also 
manufactured by this company. This 
produces a highly glossed surface. The 


price of these finishes is $2 per pint, a 
quantity which is ample for any car. 
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Fig. 6—The G. B. crankshaft equalizer, for 
truing up by hand the bearings on crank- 
shafts without the use of a lathe or other 
machine tools 

















Fig. 7—Dann oil cushion 


the holes in these inserts 


spring Insert; the illustration shows how the perforated meta! 
strips are inserted between the leaves of a spring. 


A hard, fibrous lubricant is carried in 
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Fig. 8—Universal auto turn table; top In perspective, showing table construction; cross 
section gives the position of the roller and ball bearing races and the method of putting in 


the foundation and drain 











